CALIFORNIA GOLD 


ENGINEERING WORLD 


| 
bed 
i 
| 
| 
| 
a 


AMMOTHS 


XORBITANT power costs and excessive maintenance 
need tolerated any pump handling abra- 
sive materials. The unique Hydroseal Principles (see 
gram) have proven prevent abrasive 
wear between the impeller and pump side plates 
both mammoth dredge and midget sand pumps. Power 
costs are cut Initial high efficiencies are 
throughout the life the pump. Sand 
Pumps (2" 10" suction) have the added protection 
moulded Maximix Rubber Parts (see diagram). Abrasive 
material cannot wear even touch any metal part 
the pump. Maximix Parts outlast the best alloy steel 
equivalent metal parts and are easily replaced the 
field, without vulcanizing. Install Hydroseal Sand 
Dredge Pump where conditions are most gruelling, 
maintenance costs. Hydroseal Designs are covered 
patents and applications the major mining centers 
the world and can purchased only through 
the companies listed below. Write for Bulletin 


DRO SEAL 


Sand Pump MAXIMIX Protected 


Wear 
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WHEN THE GOVERNMENT stays RESULTS GEOPHYSICAL SuR- 
news. Tennessee Valley Author- mpiled Dr. Rudolf 
making its own cement The tabulation attests the value 
buy from commercial producers FOR NOVEMBER 1934 the work. One such paper 
the six million barrels cement carries more weight than half 
required for construction Volume Copyright Number dozen the sort that too often 
dams, power plants, and other and too obviously have been 
improvements the Tennessee written primarily for publicity. 
Valley. The Authority was 
willing pay more than be- Tue Census 1930 revealed 
lieved the probable cost for the first time the number 
already overbuilt industry. Eighty-six Years Gold 482 The total 225,787, 
which only 0.48 per cent 
Gold Dredging Receives New Impetus... 486 
gainfully employed. Civil engi- 
neers led the group, with 101,- 


discharge commonly miscal- Romanowitz and George Young 


Mine. determined ac- James Stewart mining engineers 8,408; 


ent from the actual one. Echo the Days 494 metallurgical engi 


practice, the discharge Walter Bradley 


beyond the calculated point. 
This (in opinion) ac- California’s Gold-bearing Tertiary 


counts for such mistakes that 


duction plant where the convey- Olaf Jenkins and Quinby Wright 
onto the wire surface the the Gold From California’s pages—a commentary the 


ing them through. Mr. Booth iali the 
will present the results his From the Siskiyous the South 
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“Zn” anyone Grass Valley and Nevada City 511 watch 
who has smattering chem- Fred Miller their income tax, now that 
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coating heavy enough show Averill provisions and regulations the 
how effective zinc can law. Thanks these and 
protection against corrosion. Mining South the Tehachapi 518 new court decisions, one’s tax 
Mining companies should have Tucker liability may have changed con- 
sufficient esprit corps well siderably. Next month, 
thrift demand the seal Equipment Gold Mines and 522 ley Kriegh, consultant taxa- 
any sheets they may buy. Even tion, will discuss the redeter- 
the “drought-stricken” farmers Treatment Tailings................. 528 mine depreciation 


the Middle West are said allowances, now important 
reacting favorably the allowable deduction, with re- 
American Zinc Institute’s ex- News the which the administra- 
hibits State Fairs and Live tive policy has been changed 
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NIA GOLD MINES 


CUT MUCKING COSTS 


WITH EIN 
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California, all other mining dis- 
tricts throughout the world, alert mining 
executives are taking advantage rapidly 
possible Speed and 
Economy. 


Says one mine operator whose company 
purchased their first EIMCO-FINLAY 
Loader sixty days ago: only wish had 
put your Loader year ago when first 
came attention—an amazing money 
saver—frankly, don’t see how anyone 
familiar with your Loader would want 
operate without it.” 


Idaho-Maryland Mines Company, Grass Valley, Cali- 
fornia, operates three EIMCO-FINLAY Loaders 
hour schedule. 


Calaveras Central Gold Mining Company, Angels Camp, 
California, using three EIMCO-FINLAY Loaders say: 
“These machines are playing essential part the 
success our operations.” 


Argonaut Mining Company, Ltd., Grass Valley, Cali- 
fornia, are operating EIMCO-FINLAY Loader 
money-saver its large development program. 


Bald Mountain Mining Company, Forest, California, are 
enthusiastic users EIMCO-FINLAY Loader. 


You too will want join the fast-increasing ranks 
EIMCO-FINLAY Loader users. 


Detailed information regarding money-saving results 
achieved EIMCO-FINLAY Loaders many mines 
the world over will furnished promptly request. 


AGENTS: 


Coeur d’Alene Hardware Fdry. Co., Wallace, Ida. 
Foester, Mills Building, Paso, Texas 
Long, Ltd., Orillia, Canada 

Marsman Company, Baguio, Philippine Islands 
Hodgson Cranston, Kalgoorlie, Australia 
International Machinery Company, Rio Janeiro 


Eastern Metal Company, 634 South Fourth West Street, Salt Lake City, Utah, 


=. 
3 
{ 
| | 
£ 
| 
| 


q 


Gold 


Engineering and 
Mining Journal 


PARMELEE, Editorial Director 
New York: A. H. HusBeLt, H. D. Kuiser, Associate Editors 
H. H. WANpDERS, Market Editor; W. N. P. Resp, Assistant Editor 
San Francisco: J. B. Huttt, Assistant Editor; G. J. Younc, Consultant 


Washington, D. C.: Wooton 


Volume 135 NOVEMBER 1934 Number 


Continues Enrich the Nation 


OMANCE the essence gold 
mining California, beginning with 
James Marshall’s discovery 
gold nuggets the tailrace Sutter’s saw- 
mil! the American River, January 24, 
1848. The following year witnessed the 
great rush who have been 
celebrated song and story. Thus Califor- 
nia has long and enviable record gold 
production. From the days the pioneers 
the present her miners and millmen have 
kept the stream gold alive. Preceding 
each period economic readjustment the 
flow slackened, but resumed its increase after 
each crisis. The peaks and depressions 
the gold-production curve indicate clearly 
the economic pulsations. 


California still region potential 
gold production. True, many placers have 
been exhausted and many veins worked out. 
The chances that remain placer, hydraulic, 
mining are not those 
virgin country any 
means; nor can the casual 
person hope find the 
present situation dig- 
Such things are 
gone. Only the experienced 
miner and engineer can hope 


succeed, and the degree 

success must necessarily 
small and the degree 


skill large. The future ad- 
vantage the industry lies 


the rich background experience, the 
availability modern machinery, and the 
skill and prudence management. 


But the best technology and manage- 
ment can thwarted inequitable laws 
and regulations that impose undue hardships 
the mining industry. California the 
cost compensation insurance has long been 
regarded excessive, particularly for small 
operators isolated districts. The base 
rate for underground men $11 per $100 
payroll reported have doubled 
about ten years without proportionate in- 
crease accident frequency, and said 
the highest any metal-mining State. 
Likewise the present system taxing min- 
eral properties the county assessor 
method unsound and discouraging min- 
ing development. California may well take 
steps remove these restrictions and co- 
operate with the gold miner. 


The industry indebted 
the contributors this 
number for their generosity 
portraying clear pic- 
ture diverse activities 
important gold-mining 
area. some respects 
their statements are tinged 
with optimism, they have 
nevertheless not refrained 
from pointing out the need 
modernization where tra- 
dition still holds sway. 


PLACER MIN- 

Simply 
equipped for the 
search for gold, the 
prospector counts the 
great outdoors one 
the attractions 
his occupation 


on 


HYDRAULICK- 

ING. “There 
were giants those 
some are 
still work. Thanks 
tion, min- 
ing coming back. 
the cut seen the 
operation the Hoge 
Development Company 
the Omega mint, 
near Washington, 

Nevada County 


Like 
the 
ancient Lydia, many 
California’s rivers 
hide wealth gold 
their beds. 
two boats Yuba 
Consolidated 
gaged recovering 
some 
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Years 
Gold Production California 


Dredging and hydraulic projects 


well drift mining and small- 


with lode operations produce 


scale washing have combined 


total already excess 
$1,863,000,000 with 
the metal valued 
$20.67 per 


ounce 


SAN 


ANGELES 


DRIFT MINING. Not all 

California’s gold-bearing 
gravels are the surface. Some 
were buried lava flows times 
past and still lie hid. The illustra- 
tion shows the gravel drift mine 
Calaveras Gold, Angels Camp 
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BERNARDINO 


LODE MINING IN 
FORNIA. 
the famous Mother Lode, the 
Kennedy Mining 
Company has been conducting un- 
derground operations for almost 


1848 was effect the pot gold 
the end the rainbow. California 
was the westernmost territory the 
United States, sparsely settled and rela- 
tively unknown the thickly 
settled portions the East. The rain- 
bow hope that was thrown across the 
skies the news gold the vague 
new territory the Far West permeated 
the life the East and created new 
vision for many. Fortunately for Cali- 
fornia and the United States, gold 
was really there. People from every 
walk life started across the continent, 
actuated the desire make their 
fortunes. Others crowded the ships 
that sailed the ocean routes. The 
majority were eager for gold, but some 
went with the idea finding home 
and permanent living. 
the light the present diffi- 


DISCOVERY 


CALI- 
Here, Jackson 


and Milling 


fifty years 


cult visualize the California the 
Argonauts. Spinning along state 
highway brings into sharp relief the 
fact that there were few roads and that 
the saddle horse and pack animal 
afforded the principal means travel 
and transport those days. walk 
through modern department store 
affords contrast with conditions 
the early days gold, with their meager 
quantities goods. The present vast 
political organization staggers one when 
compared with the early government 
the pioneers. 

Gold production the early years 
was the measure the feverish energy 
the Argonauts well their 
luck. the first five years the total 
gold carried away was $208,902,699. 
After the peak year 1852 production 
fell off, until 1865 was slightly less 
than $18,000,000 per year. Initial pro- 
duction was from placers. did not 
take logical minds long determine 
the source some the gold, and lode 
mining started 1860 and developed 
rapidly. Rich lodes spurred the pros- 
pectors new efforts, and substantial 
mining industry began, although placer 
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1850 


mining kept up, but slower tempo, 
for many years. Other industry and 
agriculture started and population in- 
creased rapidly. Climate and varied 
resources played their part the rapidly 
growing commonwealth the Pacific. 

Placering gave way hydraulic min- 
ing, which began Nevada City 
1852, and finally and lode mining fur- 
nished the principal part the gold 
production, which was fairly well main- 
tained for number years. Milling 
and milling machinery, well im- 
proved mining methods, were developed 
response the needs the situation. 
may fairly said that the methods 
the lode miners and early metal- 
lurgists established the fundamentals 
gold-mining industry which served 
the world example and which 
were carried other countries. Pros- 
pectors overran neighboring and 
new Western mining districts appeared 
numerous places and added their 
quota metallic wealth. this crest 
mining the Western states had their 
start, and the impetus was suffi- 
cient engender momentum that has 
lasted the present and which re- 


700 
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1854 1856 1858 1862 1864 


Depressions 
Due 


Other Causes 


1866 


flected substantial mining development 
and advanced civilization. 


The first check sustained 
miners, apart from that resulting from 
the working out the richest placers, 
was the Sawyer decision 1884. The 
hydraulic miners with 
moved immense quantities gravel, 
which choked the river with 
débris. The farmers, backed clever 
lawyers, protested and finally succeeded 
blocking the miners court de- 
cree. The restrictions established finally 
closed down most the hydraulic mines, 
and since that time many efforts have 
been made bring back hydraulic 
mining. Considerable bitterness marked 
the struggle between 
miners. The hungry lawyers aggra- 
vated the situation. The miners formed 
Miner’s Association fight the farm- 
ers’ organization. Out the strife came 
the ideas débris control. The 
Caminetti law and the California Débris 
Commission provided the way 1893 
for some return hydraulic mining, 
but that time mining interest had 
turned other directions and hydraulic 
mining was never again important 
that the extensive 
ditches and water supply pioneered 
the hydraulic miner became the basis 
for power industry which grew 
great importance knowledge elec- 
tric power transmission developed. 


Dritt mining pegan about the same 
time hydraulic mining. Knowledge 
about prehistoric stream beds was de- 
rived from hydraulic mining operations 
which exposed the Tertiary river chan- 
nels. Its period greatest activity ex- 
tended from 1876 1890, and since 
has sunk into position lesser im- 
portance, although some drift mines are 
being operated now and others will 
discovered the future. Geological 
knowledge being extended and meth- 
ods discovery and delineation the 
Tertiary channels are being improved. 
Likewise, mechanical methods and new 
machinery are applicable drift min- 
ing and playing part increasing 
efficiency and lowering costs. 

Copper mining began about 1894, but 
did not contribute much gold until the 
miners Shasta County found that 
pyritic smelting was successful method 
for the treatment the chalcopyrite 
ores. Byproduct gold from base-metal 
mining reached its greatest production 
the period from 1911 1920, after 
which declined and now occupies 
humble position the scale gold 
production. 

The era gold dredging began 
Oroville 1898, and, along with lode 
mining, has continued the most 
important source present gold pro- 
duction. some years dredge gold 
has equaled lode gold, but usually the 
cut has been about per cent dredge 


The United States Mint San Francisco 


Sawyer stops mining 


agricultural 
interests begins 


Period 


1874 


1868 1870 1876 


activity_ 


1882 


Copper mining begins 


begins 
per 


(4059, 927 oz.) 


mining 


1884 1886 1888 1894 


1896 1898 
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Greatest quantity 


Miscellaneous 


Other Structural 
Materials , 


Gold (592,400 fine oz.) ($24 per oz.) ...... 


Silver (535,000 fine oz.) 
Copper (226,000 
Lead (704,000 
Quicksilver (5,100 flasks) ... 


Other metals, including molybdenum, tungsten, and zinc.. 


Petroleum (173,334,090 bbl.). 


Natural gas (257,200,000 cu.ft.) 


Cement (7,042,000 bbl.) 


Crushed rock, sand, and gravel 
Brick and hollow building tile ... 


materials, 


Total 


and placer gold and per cent lode 
gold. The gold-dredging industry con- 
cerned itself with alluvials low 
gold content that they could not 
worked other methods, since the 
topographical environment 


that hydraulic methods were imprac- 
ticable most instances. 

From low point 1889 California 
gold production increased steadily 
maximum $22,442,296 1915, from 
which time declined minimum 
dredge, 


Lode, 


MINERAL PRODUCTION 
CALIFORNIA, 
1933 


including bituminous 

granite, magnesite, marble, etc 
Miscellaneous industrial materials 
Salines, including borax, potash, salt, soda, 


Petroleum 


122,000 


143,011,000 
14,840,000 
10,211,000 

8,500,000 
1,800,000 


rock, 

967,000 
4,000,000 
7,500,000 


$205,525,000 


hydraulic, drift, placer, and base-metal 
gold mining declined. The World War 
began 1914 and ended 1918. This 
was period increasing wages, and, 
except for the recession 1921, the 
era so-called prosperity continued 
until the fall 1929. Such conditions 
turned the edge against gold mining. 
While others were prosperous the gold 
miner fared badly. Gold mines were 
shut down, dredges were put out 
commission, and gold mills became 
silent. Foreseeing the economic trend, 


1924 


1912 1914 1916 1918 


1906 


1908 


1920 


1922 1926 1928 1930 1932 1934 


the gold miner tried relieve his 
predicament legislation. The Mc- 
Fadden bill was proposed and debated. 
The miner wanted more dollars for his 
gold. proposed price $30 per 
ounce. did not get but did 
get hearing. Only the richest gold 
mines survived this period. 

The stock market crash marked the 
downturn prices and wages did 
also the upturn gold production. 
the end 1933 gold production had 
ment prices and wages downwards 
did play part reviving the in- 
dustry, but other major readjustments 
entered the picture. Oct. 25, 1933, 
gold prices were incteased govern- 
mental decree, discarding the 
honored $20.67 per ounce, and starting 
the price gold $31.36 per 
Jan. 29, 1934, Congress fixed the 
revaluation limit the gold dollar and 
Jan. 31, 1934, the gold content 
the dollar was fixed, subject Presi- 
dential action, 155/21 grains, 0.9 
fine, and gold now purchased from 
producers the Government price 
$35 per ounce. Governmental action 
and the enhanced price gold establish 
new horizon for gold mining 
California. Placer, hydraulic, drift, 
dredge, and lode mines are being re- 
opened and new activity apparent. 

The pot gold unearthed the 
California miner, besides starting min- 
ing industries other states, contained 
other valuables, listed the following 
table, which based estimate 
made James Hill for the period 
1848-1926: 


California Metal Production, 1848-1926 


Metal Pounds Produced Value 


The total amount gold produced 
California the end 1933, 
valued $20.67 per ounce, was 
$1,863,236,082. Only relatively few 
years are required reach the cen- 
tenary gold production California, 
and one may reasonably expect that 
their passing will see the total output 
California gold probably exceeding the 
value $2,000,000,000. One may well 
note that the estimated rate all gov- 
ernmental expenditures for 1934, ac- 
$20,000,000,000, sum equal ten 
times the probable value all the gold 
produced the energetic miners 
California 100 years. 


November, 1934 
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Yuba No. California’s largest gold dredge. 


Dredging 


Recezves New 


Romanowitz and George Young 


and possible future operations 
gold dredges California, brief 
sketch will given the history 
the development date this interest- 
ing division the industry. Nature 
gold certain alluvial depos- 
its California such small quantities 
(and under such peculiar physical condi- 
tions) that accepted methods work- 
ing placers were early found inap- 
plicable, principally because the deposits 
were flat and such depth that hy- 
draulic methods were out the ques- 
tion. These areas flood plain and 
river gravels were known carry 
small quantities gold that neverthe- 
less the aggregate amounted 
important total How work such 
deposits profitably was problem. 
Prior 1898 most the efforts 
work these low-lying flat gravels had 
been unsuccessful. Steam shovels with 
washing plants were tried and aban- 
doned. Dipper dredges had somewhat 
better success, but not bucket 
elevator dredges were built was the 


TREATING present 


mining this type deposit placed 
sound basis. Mining men had 
heard that river beds New Zealand 
were being successfully worked what 
were known bucket-elevator dredges. 
Postlethwaite brought the de- 
signs for this type dredge San 
Francisco, and the Risdon Iron Works 
undertook build it. Hammon, 
who had prospected and attempted 
work some these deposits, became 
firm believer that the elevator dredge 
would the work. With Major Jones, 
attorney Oroville, secured 
options large areas ground the 
Feather River basin. succeeded 
interesting Thomas Couch, Montana, 
and the result was the erection the 
first successful dredge California, 
“Couch No. 1,” which was placed 
operation the spring 1898, the 
Feather River near Oroville. This 
small dredge, built the Risdon Iron 
Works, was the forerunner new 
industry California. 

Following the success the Couch 
No. more dredges the Risdon-New 


Twenty-four boats are operating and six more will 


below the surface 


Zealand bucket-elevator type were built. 
The bucket line was open-connected 
(bucket and link) and the buckets and 
links were built bars and plates. 


dredges were equipped with 


tailings stackers the pan-chain type. 

The Bucyrus Company entered the 
Oroville field 1899 with the Conti- 
nental dredge, the double-lift type, 
which carried close-connected bucket 
line and used spuds instead head- 
line. Both these innovations were 
promptly adopted others, and widely 
used. half interest this venture 
was held and Maurice Griffin, 
along with their brother-in-law, Ben 
Revett. 

The first dredge what now 
called the California type 
Indiana No. which was designed 
Perry, then manager the 
Indiana Company. The machinery was 
built Bucyrus and the dreuge 
Cameron. This incor- 
porated the best features the dredges 
then use, including the close-con- 
nected bucket line and spud operation. 
Its buckets were the first equipped 
with manganese-steel lips. The princi- 
pal innovation was the installation 
belt conveyor stacker dispose 
tailing. The conveyor gave much 
larger capacity than the pan elevator 
and lower operation cost, and made 
possible the handling the enormous 
volumes material mined the large 
dredges which were follow some 
years later. 

1902, after the Indiana dredge 
was placed operation, the Western 
Engineering Construction Company 


service 


Construction still others planned Dredge design, now past the pioneer- 


ing stage, provides type suitable for all except the most difficult conditions 
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ali 


1848 -1932 
864, 236,082 


old 
mm 
90, 173,100 oz. 
era 
4,060,860 oz. 


Total 


1898 


1933, from dredges, other placer opera- 
Develop- 


greater capacity 


tions and lode mines 


atest 


1909 


was formed, the company consisting 
and Cameron. 
was sold the Yuba Construction 
Company, controlled Hammon 
Manufacturing Company, which then 
specialized gold-dredge design and 
The double-lift type dredge was 
abandoned 1901 and attention was 
lift type constructed with close- 
connected buckets, and with belt con- 


construction. 
concentrated the development the 


and Newton Cleveland. Eventually the 
foregoing company became the Yuba 


Perry, 
single- 


California’s gold production, 


7 


During the past ten years the num- 


ber gold dredges operation de- 


size had increased and 
was obtained increasing the bucket 
size, the 20-cu.ft. bucket the Ester- 
brook dredge the Trinity River 
ment dredge capacity followed step 
step experience and engineering 
skill were gained. Apparently, the 18- 
cu.ft all-steel dredging unit 1915 
1930 the culmination experience 
dredge construction and operation 
under California conditions for large 
areas and fairly deep ground. 

clined. The yardage handled did not 
decrease the same ratio, because 
smaller boats became obsolete larger 
duction declined from 1917, first 
slowly and then more rapidly, due 
the increasing stress adverse eco- 
nomic conditions, following the War 
period. Predictions that gold dredging 
the State was its final stage were 


eventually being attained. 
dredges were constructed. 


from this date on, 


including 1932 
Feather 33, 


River 


American River- 


7 


dredging operation along 
the Yuba, seen from the 
The boat, the upper 
right corner, has stacked its 
tailings behind it. Photo 
Russel Aerophotos 


air. 


The growth the 


industry was greatly accelerated the 
availability electric power, which 
was had abundance even 


the early days, and improvements 
other motors types suitable for dredge 


velopment variable-speed motors and 
service. 


the electric equipment, such the de- 


veyor stacker. 


the 

Merced, Shasta, 
Trinity 
buckets 34-cu.ft. 


located along 
This rose over $40 


were 
1909, dredges were 


1904, however, the 


Stanislaus, 
1910, dredges were 


service, with annual production 


Calaveras, 


254. 
000,000 1910. this time the known 


1903 the principal gold-dredg- 


ing 
Early dredges the Oroville field 


were equipped with 


field California. Other dredging areas 
struction, this bringing the total 
dredges installed since the beginning 
capacity, and 1901 some had 5-cu.ft. 
buckets most dredges ranged from 
November, 1934 Engineering and Mining Journal 


area dredging ground was estimated 
buckets. 


operating and three were under con- 
19,000 acres. 


Feather River near Oroville and the 
American River near Folsom; since 
1903 along the Yuba River near Marys- 
ville, which developed into the greatest 


were 
Siskiyou, 
counties. 
104. 
$7,550 
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current the years 1928 1930, but 
the crash 1929 marked the 
general. The upward turn was ac- 
celerated the devaluation the 
dollar and the increase the price 
gold. The current price $35 per 
ounce has established new horizon 
for the industry California. 

Under the fundamentally changed 
conditions, areas formerly marginal are 
now great importance and other 
areas not even considered marginal 
under the old conditions are now being 
examined, and many such will become 
potential dredging ground. The dredg- 
ing industry has long since emerged 
from the pioneering stage mechanical 
development. digging unit the 
gold dredge can now modified 
designed sufficient number types 
meet practically all the varied 
conditions that may arise save only 
those involving irregular hard bedrock 
conjunction with the presence 
large boulders tightly cemented 
gravel. 

Dredges now use California 


Some the Gold Fleet 
the Golden State 


1—Capital No. dredge, the 
Folsom area the American 
River. 
pany’s No. boat, the 
Merced River. 


Grange No. the 
Tuolumne River. 
4—Capital No. also the 
Folsom area, 


fall into three general classes. One 
the smaller unit, ranging bucket 
size from cu.ft. Some this 
type are sectionalized and are suitable 
for working smaller areas. The second 
the 18-cu.ft. dredge designed 
for digging depths ranging from 
ft. below water and suitable for 
working large areas. The third 
18-cu.ft. bucket dredge all-steel con- 
struction, capable digging depths 
100 ft. more below water level. 
examination, the limits dredging 
depth, extent, and unit value piece 
placer ground are determined, and 
the dredge designed cope with the 
conditions ruling. Coordination 
tween the examining mining engineer 
and dredge designers therefore 
great importance. 

All three classes dredges have 
been described different times 
Engineering and Mining Journal. The 
dredge having the pontoon-type hull 
has only recently received attention 
and proving useful. reason 
its unit construction the hull can 
assembled and dismantled readily and 
economically. Each pontoon and ma- 
chinery unit has been designed that 
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can easily handled truck. 
result, more less isolated and small 
areas dredging ground, which for- 
merly were unworkable, can now 
worked. Many neglected 
doubtless now exploited and, the 
aggregate, will make important pro- 
duction gold. The benefits this 
are far reaching: first the gold these 
numerous unworked areas would not 
otherwise obtained and placed the 
disposal man; secondly, working 
these areas employment given 
thousands that would otherwise idle 
working other industrial areas. 
The third class dredge referred 
the latest and most interesting, and 
comprises the one placed operation 
Hammonton last July. Apart from 
its exceptional dimensions and its care- 
ful design and construction, its most 
interesting feature, which makes the 
deep-digging dredge feasible, the 
bucket idler which placed approxi- 
mately the mid-point the ladders. 
This outstanding mechanical detail was 
his studies the tin-dredging prob- 


Dredge Parts Arrive 


the Chosen Site 


5—One the two spuds. 
acts digging pivot. 


6—The upper tumbler, im- 
portant part the digging 
ladder. 
the two main gears 
which drive the upper tumbler 
shaft. 
8—The drive gear removed 
from the transporting truck. 


lems Malaya. became convinced 
that the single bucket idler mounted 
underneath the ladder would permit 
digging depths 100 ft. more. 
The successful operation Yuba 
No. has proved the soundness 
this view. 

Another recent development which will 
contribute the increased efficiency 
the gold dredge bucket with rivet- 
less lip. This patented the 
Taylor-Wharton Iron Steel Com- 
pany, High Bridge, has 
been given satisfactory test sev- 
eral the large dredging companies 
California, and result some the 
new dredges now manufacture will 
equipped. 

two great dredging companies 
now working California had their 
origin the early operations the 
rivers the State. One the Yuba 
Consolidated Gold Fields and the other 
the Natomas Company. The first 
these had its beginnings 1904 
Yuba County the Yuba River, when 
placed two dredges, Yuba No. and 
Yuba No. operation. 1905 the 
Yuba Consolidated Gold Fields was 
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Table I—Dredges Owned Controlled Yuba Consolidated Gold Fields 


Designation Capacity, 
Yuba Consolidated Cu. Yd. 
Hammonton Size and Type per Year 
Yuba No. All steel. Digging depth water level, 110 ft. Constructed 1934. 
Yuba No. All steel. own 1917 and started 1934. Bucket capacity, 
Merced 
Unit No. Wooden hull. Built 1928. Bucket capacity, cu. 2,700,000 
No. All steel. Built 1930. Bucket capacity, cu. 4,000,000 
Present annual capacity 32,100,000 cu. yd. 
Table Owned the Natomas Company 
Designation Size and Type per Annum 
No. All steel. Built 1916. Bucket capacity, 16} cu. 3,750,000 
No. Wooden hull, steel frame. Built 1908. Bucket 2,250,000 
No. All steel. Rebuilt capacity, cu. 00,000 
No. All steel. Rebuilt 1913. Bucket capacity, 4,000,000 
No. All steel. Rebuilt 1925. Bucket capacity, 16} cu. 3,500,000 
No. (Building) All steel. Tobeready January, 1935. Bucket capacity, 4,000,000 


Present digging capacity 16,000,000 cu. yd. per annum. 


organized take over the holdings 
Hammon and Evans, and has continued 
operating this area and other areas 
since that time. The company now has 
five dredges service Hammonton 
and one dredge the Merced River. 
also controls the Capital Dredging 
Company, which operating three 
dredges the Folsom area the 
American River. Table gives the 
sizes and other data pertaining these 
dredges. 

The Yuba company maintains its 
operating headquarters San Fran- 
cisco, with shops and other repair 


facilities near its various dredging 
operations. van Deinse vice- 
president charge operations; 


Derby, superintendent opera- 
tions; Aaronson, assistant super- 
intendent Hammonton; Boice, 
assistant superintendent Capital; and 
Coombs, assistant superintendent 
Merced Unit, Merced. 

Natomas owns large holdings the 
American River below Folsom, con- 
taining gravel deposits from 
100 ft. depth. was started 
1904 and has been reorganized several 
times. About third its acreage 
said have been worked. The com- 
pany now operating five dredges and 
operation 1935. The sizes and other 
information about its dredges are given 
Table II, which appears the top 
this page. 

With the new dredge operation 
1935, the estimated digging capacity 
the Natomas Company will 
20,000,000 cu.yd. per 
are being made construct another 
all-steel dredge dig depth 
100 ft., with capacity 3,500,000 
cu.yd. per annum. This also 
built 1935. McCormick general 
manager and Smith manager 
the gold-dredging division the 
Natomas Company, with offices 
Natomas, Calif. 

addition the two companies 
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just described, many other companies 
were formed, and these more have 
worked out their holdings and have 
gone out existence than now remain. 
Those now operating California are: 
Siskiyou County, only one dredge— 
that the Cal-Oro Dredging Com- 
pany—is being operated. Gardella 
charge operations, which are con- 
fined one 6-cu.ft. boat. Trinity 
County two companies 
Trinity Dredging Company operates 
boat the Trinity River, 
dredge that was reconstructed 1926. 
managed Miss Mary Smith, 
Lewiston, Trinity County. Gold 
Bar Dredging Company has 
dredge, also the Trinity River, under 
the direction Herbert Olsen. 
Oroville Dredging Company, under the 
working dredge the 
Feather ‘River near Oroville. 
expected operate two more 
boats the Oroville field the near fu- 
ture, one which now being built. 

the southern area Grange Gold 
Dredging Company, operated 
Coombs, under Derby, has just 
completed the rebuilding 
dredge the Tuolumne River. 
Snelling, the Merced River, the 
Snelling Dredging Company has 
and, previously stated, Yuba Con- 
solidated working 9-cu.ft. boat 
the Merced River east Snelling. 
Two more dredges will placed 
operation this field early 1935. 

Amador County, Lancha Plana, 
the Lancha Plana Gold Dredging Com- 
pany operating 6-cu-ft. boat 
charge Patmon. High banks 
sand have made this operation 
more than ordinary interest. The 
bucket ladder worked angle 
deg. more with the horizontal, 
and the stacker ladder had length- 
ened building A-frame upon the 
stacker truss. Both arrangements en- 
abled the dredge work successfully 
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under unusual conditions maximum 
depth ft. below the surface. 

Plans are being made the Canyon 
Creek Dredging build 74. 
cu.ft. dredge Mokelumne River 
near Comanche. The company also has 
3-cu.ft. boat Eldorado County near 
Georgetown, which the smallest float- 
ing gold dredge working the State, 
Its monthly yardage about 30,000, 
North Folsom, near Loomis, Gold 
Hill Dredging Company, managed 
dredge, and south Folsom op- 
erating 9-cu.ft. boat. Yuba County 
the Sierra Gold Dredging Company 
1932. 

all, gold dredges are opera- 
tion today, six are under construction, 
and the building several more con- 
templated. Approximately thirty will 
would appear. The low point dredge 
gold production was 1930, when the 
value the output was only $3,451,801, 
this from the operations dredges. 
1932 and 1933, only dredges were 
work. During part 1932 only 
were service. The accompanying 
chart gives the total dredge gold pro- 
duced year year from 1898 and 
pares the output with that obtained 
lode mining and other placer mining. 

Two important factors 
tributed the success the gold- 
dredging industry California. 
the excellent engineering and operat- 
ing staffs the dredging 
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The other the growth live manu- 
facturing industry, which has supplied 
mechanical and electrical equipment 
improved design and sturdy construc- 
tion, which itself has assured efficient 
operation, greatly increased annual 
yardages, and made possible remarkably 
low operating costs. The staffs the 
dredging companies have developed 
successful technique the examination 
placer deposits. One should note that 
where operations have been started after 
the preliminary examination compe- 
tent engineers, the subsequent working 
the ground, with but few exceptions, 
has yielded results that have come rea- 
sonably expectations. California 
organizations have supplied engineers 
and dredge operators Alaska, South 
America, Siberia, New and 
other countries, and the seeds suc- 
cessful practice have sprouted those 
countries, reflecting credit the 
Golden State. 

prosperous future may pre- 
dicted for the gold-dredging industry. 
Under the stimulus enhanced price 
for gold, intensive search for new 
areas being made. The established 
companies are placing drilling crews 
and engineers the field. With the 
experience and background some 
years, One may expect that much new 
ground will discovered that 
present operations will undergo con- 
servative expansion. 
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Hydraulic 
gain Interesting 
Capital 


Recent legislation Washington and Sacramento 
has removed obstacles that have hitherto prevented 
Various enterprises already under way 


operation 


Stewart 


Consulting Engineer 
Auburn, Calif. 


fornia was banned from 1880 until 

1893 the Sacramento and San 
Joaquin rivers and 
Since then has been permitted under 
license the California Débris Com- 
mission, created the Caminetti Act, 
Federal measure. Under this law the 
Commission was empowered levy 
tax per cent the gross output 
hydraulic mines operating 
jurisdiction, create fund with which 
build dams for storage the débris. 
This sum was quite inadequate and was 
The last Congress 
amended the Caminetti Act provide 


that the entire cost the dams may 
charged the mines using them. The 
soundness this amendment exempli- 
fied the case the Bullard’s Bar 
dam, the North Yuba River. This 
dam has capacity 80,000,000 cu.yd., 
and date permits for storing half 
this yardage behind have been issued. 
The project was built originally the 
Yuba River Power Company, which 
charged 3c. per cubic yard for storage, 
measured the bank. The Pacific Gas 
Electric Company purchased the prop- 
erty and cut this charge 2c. and now, 
addition, gives credit for boulders 
stacked the pit, which reduces the 


The Canyon Creek hydraulic mine, Trinity County 
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Hydraulicking Plumas County. 
The Standard Mining Company’s 
operation the head Nelson Creek 


total charge the neighborhood 

The last California Legislature ended 
nine-year battle the hydraulic 
miners for recognition passing the 
Placer Mining District Act. This was 
drawn the late Governor James 
Rolph, Jr., and now operation. 
conceived and initiated the bill. 
patterned after the California Irriga- 
tion Laws and empowers group 
mines which can use common storage 
basin unite into Placer Mining Dis- 
trict. The district then has the power 
purchase construct water systems 
with which supply the necessary 
water the mines and purchase 
construct storage basins impound the 
débris resulting from the operations 


Under the new California law 
group mines which can use 
common storage basin may unite 
into Placer Mining District 
having the right eminent do- 
main, whereby property needed 
for operation may condemned, 
rights-of-way and easements ac- 
quired, and dams and water sys- 
tems constructed The bonds 
these districts are legal invest- 
ments for savings banks the 
State California. 
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Above—Undercurrent the 
Salyer hydraulic mine, Trinity 
County. right—A monitor action 


the properties the district. Placer 
mining districts have the right Emi- 
nent Domain and may 
property needed carry the opera- 
tions the district rights-of-way for 
ditches and roads, easements flow 
the débris the storage basins. With- 
out such right, hydraulic mining would 
the mercy any property holder. 

The act also provides that the bonds 
these placer mining districts are 
legal investment for savings banks 
California. However, differs funda- 
mentally from the law applying irri- 
gation districts two particulars. 
mine owner can forced into placer 
mining district, and district only 
property owners may vote. Every min- 
ing property entitled one vote and 
none may cast more than five. The vote 
the basis assessed valuation 
books. The county supervisors assist 
the organization, but, once formed, 
the district virtually private cor- 
poration. 

One district has already been formed. 
The equipment the mines within 
well under way. Bonds have been 
voted for the dam and the work 
progressing rapidly. The Federal Gov- 
ernment, through the California Débris 
Commission, spending appropria- 
tion $95,000 surveys storage 
basins, the boring dam sites test 
foundations, and the surveying the 
gravel deposits verify yardage values 
and water supply. When this com- 
pleted, funds from the RFC, PWA, 
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other Government agencies will doubt- 
less forthcoming for the dams. 
Economic stress has done much 
bring tolerance for the hydraulic miner’s 
problems. His battles the legisla- 
tive halls have been bitter, with quar- 
ter given taken either side. The 
last Legislature witnessed change. The 
valley sent new set men repre- 
sent them, for they were weary 
economic problem which had been used 
for personal political ends. When the 
Placer Mining District Act came the 
floor the Senate, every Senator was 
his seat and not vote was cast 
against it. the Assembly, only ten 
votes, out membership eighty, 
were against it. Marysville, head- 
quarters for half century the forces 
opposing hydraulic mining, the civic 
bodies passed resolutions favoring the 
building dam the Yuba River 


that hydraulic mining might carried 
behind it. 

This most reassuring thing for 
the capitalist contemplate when 
now puts his money work 
draulic mining operations. the hy- 
draulic miners who have had respect 
for the rights their brothers the 
valley, most gratifying that they 
have joined hands this great enter- 
prise instead attempting beat each 
other down force, the past. 

Government-built dams, behind which 
the miner may operate his mine pay- 
ing storage charge per yard; district- 
built dams which the Government 
aids taking the bonds; the increased 
price gold; the reclassification hy- 
draulic mining for compensation insur- 
ance lower rate; Government loans 
mine Government built roads 
through the agencies the CCC and 
CWA workers; improved machinery 
and methods operation—all form 
silver lining the half-century cloud 


that formerly cast its shadows over this 
industry. For the first time the mine 
owner and operator believes that 
government, both State and Federal, 
earnest. For the first time half 
century the valley dweller believes that 
the hydraulic miner acting good 
faith, inasmuch the Placer Mining 
District Law protection him, 
and does not have chase down the 
elusive individual miner who takes short 
cuts across the law’s strictures. The 
valley people can always locate the of- 
ficers and property the Placer Min- 
ing District and the miners must police 
their individual members the whole 
district will suffer. 

Capital interested these new 
conditions. Among the notable transac- 
tions hydraulic mining properties are 
those involving the great hydraulic 
mines You Bet and Red Dog, Ne- 
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which have changed 


County, 
hands and are being rehabilitated, and 
the Paragon mines, Bath, Placer 
County, now under new ownership and 
being equipped with vigor and com- 


vada 


pleteness. 1880 more than 500 hy- 
draulic mines were operating the 
Sacramento River and San Joaquin 
River watersheds. They were using 
6,000 miles ditches, which had been 
constructed average cost over 
$3,800 per mile. large percentage 
these ditches have been acquired for 
power and irrigation purposes. one- 
fifth these mines were resume oper- 
ations, rebuilding the ditches and 
flumes would assured, as, also, their 
extension and the construction new 
ones. This, with the equipping the 
mines and building new dams, means 
prosperity for labor, sawmills, machin- 
ery manufacturers, farmers, merchants, 
and professional men. Thousands 
laborers, mechanics, and artisans will 
find profitable employment. That labor 
which employed hydraulic mines 
will aid solving irritating problem 
California. The crest the demand 
for labor the hydraulic mines op- 
posite time that the demand for 
farm labor. The man who labors the 
field may turn the hydraulic mines 
for employment when crops 
vested, knowing that the following sum- 
mer’s water shortage will slow down the 
demand for labor the hydraulic mine 
and the farm will waiting for him. 

the area affected more than 500,- 
000,090 cu.yd. gravel can worked 
the next years. The deposits are 
the watersheds the Bear, Yuba, 
and American rivers. These are tor- 
rential streams, and building débris 
dams will aid flood control. the 
Yuba are the largest yardages; the 
Bear River and American River de- 
posits carry higher the 
north fork the American River are 
nine mines containing over 140,000,000 
cu.yd. that average better than 18c. per 
cubic yard, computed $20.67 gold. 
the middle fork the American River 
twenty properties contain over 150,000,- 
000 cu.yd. gravel that average better 
than 20c. per cubic yard. More than 
2,000 men will required for more than 
two-year period equip them, ex- 
clusive ditch storage-dam construc- 


Bullard’s Bar dam, the Yuba River. 

Hydraulic mining interests look forward 

constructing other dams pre- 
requisite increased activity 
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tion. Nearly 1,000 men will needed 
operate them after they are equipped. 

Many new hitherto unused inven- 
tions will aid their operation. Key- 
stone-type drills will used for blast- 
ing large extent, instead running 
dritts place the explosive. place 
transporting explosives railroad, 
hauling them the magazine, and 
thence the place blasting, modern 
trucks will bring them direct from the 
factory the place use. Tractors 
will pull logs from the surface 
washed and stumps from the bank after 
the gravel has been removed. The 
tractor will sled the pipe and giants 
new locations. Rubber 
steels will used for riffles. Improved 
undercurrents and concentrators will re- 
cover values lost past methods. 
creased duty per miner’s inch water 
moving gravel will possible, im- 
proved drilling and blasting methods 
will prepare the gravel better for the 


giants wash through the flumes. 
Electricity makes possible 
cable operation night that just 
efficient daylight. means con- 
venient power for derricks and high 
lines. 

April 19, 1928, read paper 
before the Commonwealth Club Cali- 
fornia San Francisco entitled: 
Agriculture Continue Restrict Hy- 
draulic Mining Cailfornia.” was 
published the Engineering and Min- 
ing Journal June 1928 (pages 928- 
931). Six years have wrought great 
changes. The hydraulic miner and val- 
ley farmer are peace. The way has 
been paved for the resumption indus- 
try. Hydraulic mining California 
the past has been the way dividends, 
which were great measure used for 
the development not only more hy- 
draulic mines but all other forms gold 
mining. The past history the industry 
augurs well for the future. 
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Washing gravel with rocker 
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dip box service the Yuba 


Small-Scale 
Placer Mining Operations 


FOR THOSE would mine 

gold the present 

The recently appointed director 
the United States Bureau Mines, 
John (then Dean the 
Idaho School Mines), speaking be- 
fore the convention the United States 
Chamber Commerce San Fran- 
cisco May, 1932, said: “The time 
mine gold hard times.” that 
time, with output other minerals and 
metals curtailed, owing overproduc- 
tion and consequent low prices and 
other adverse economic conditions, the 
position gold had become relatively 
better than had been since the World 
War upset the economic balance in- 


Placer mining with steam shovel and sluices Dry Creek, 


near Stanfield Hill 
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Walter Bradley 


State Mineralogist, 
Ferry Building, 
San Francisco 


dustry and finance. Today, with its 
price set $35 per fine ounce, the 
favorable position the gold miner 
further enhanced. Although the United 
States may have present her vaults 
(as some think) more than her share 
the world’s gold stock, world-wide 
need exists for continuing produce 
this metal. 

Inasmuch the hydraulic and dredg- 
ing phases gold-placer operations are 


discussed elsewhere this issue, will 
deal here more specifically with the 
small-scale and largely hand-operated 
methods. Many the appliances de- 
veloped (crude and simple thousands 
cases) the present-day revival 
the use the pan, rocker, and sluice 
box are counterparts similar devices 
utilized the days 

one time other, and greater 
lesser amounts, gold has been mined 
counties. The presence gold the 
gravels the San Gabriel, San Fran- 
cisquito, and other streams near Los 
Angeles was known, and they were 
worked small way the Indians, 


Current wheels the Klamath River furnishing power for 
derrick and Chinese pump 


Engineering and Mining Journal Vol.135, No.11 


| 


| 


the 
i n 
- 
- 
; 
q 
4 
7 


Thousands individuals, lacking other 
occupation, turn washing gold... 
Output per man meager, but the 
never-dying lure beckons the seeker 


least early 1841* and possibly 
March 1844, Don Manuel 
Castanares, deputy for California the 
Congress Mexico, reported’ his 
government that placers near Los An- 
geles had yielded December, 1843, 
total 2,000 oz. gold dust, most 
which had been sent (via Mexico) 
the United States Mint Philadelphia. 

This early small production, which 
antedated Marshall’s find Coloma, 
caused excitement, inasmuch the 
padres and rancheros discouraged the 


One the more 
complicated 
chines for handling 
black sand—on the 


quest for gold and kept the news the 

discovery quiet. was the heralding 

all corners the earth the find- 

ing gold nuggets the tailrace 
Sutter’s sawmill the American River, 


Jan. 24, 1848, that caused the great 
rush that made California common- 
wealth first rank almost overnight. 
Production exceeded $41,000,000 an- 
nually from 1850 1861, inclusive, 
with the maximum 1852, 
294,700. From 1900 and including 


H.: “History California,” 
Vol. II, 312, 1885. 

*Bancroft, H.: “History California,” 
Vol. II, 417, 1886. 

Trust the Pacific,” 
Vol. XIV, No. 43, Feb. 15, 1925. 
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The ladies also 

their part pan- 

ning operations 

Fresno County 
scene 


improvised 

sluice with screens 

and burlap the 

bottom for recover- 
ing gold 


1917, the annual output was more than 
$16,000,000, the maximum $22,442,- 
296 being won 1915, due activity 
both dredging and deep lode mining. 
These totals are calculated the old 
basis $20.67 per fine ounce. More 
details production are given 
pages 484 and 485. 

Although the placer accumulations 
past geological ages were fairly well 
skimmed off years ago, and the resi- 
dues even reworked the careful and 
painstaking Chinaman, many men (yes, 
women and children, too) have made 
their bacon and beans the past three 
four years this field. California 
has been experiencing what might 
called the “Gold Rush 1932-34.” 
Gold has always been lure man- 
kind, and popular fancy “California 
the Golden” veritable storehouse, 
into “them thar hills” and shovel up. 
“Where can this summer 
some gold mining?” the question that 
has been asked many times each day 
the last few years the offices the 
State Division Mines San Fran- 
cisco, Sacramento, Los Angeles, and 
Redding. 

Many these inquirers have had 
idea what gold pan, rocker, sluice 
box looks like, and many have not had 
previously even first-hand acquaintance 
with shovel; yet because Cali- 
fornia’s historical past, their thoughts 
quickly and lightly turn the yellow 
metal which nature lavishly bestowed 
upon us. You will find them, have 
done trips through the foothills and 
lower Sierran country, from Fresno 
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northern Plumas, and the Trinity 
and Klamath River country, every 
gravel bar, old gravel pits, every 
stream and gulch and canyon, using 
every conceivable sort contrivance. 
One sees the simple pan, rocker, and 
long tom, short, single sluice boxes, 
with almost indescribable variety 
and screen, burlap, matting 
bottoms, and new-fangled devices, both 
patented and homemade, some with con- 
siderable merit and efficiency; others 
with less. 

The camps these gold-seekers are 
pitched beside the roads, the river 
banks, and even perched scanty foot- 
ing steep gulch sides. Some have 
tents; others are without. Yet, with 
all the struggle and hardship it, 
tound not one grumbler among the 
scores interviewed. All seemed smiling 
and happy the great outdoors, 
with its independence, though the actual 
gold harvest might scanty. They 
have least reduced the numbers 
the bread lines the cities during the 
past three summers. Many, founc, 
were hardly making their and 
beans”; the majority not more than 
that. During each the two years, 
1932 and 1933, total about $500,000 
(at $20.67) can accredited Cali- 
fornia’s gold yield these small-scale 
operations, which, distributed among the 
15,000 more individuals, gives 
average not more than 30c. 
per day per man for the available work- 
ing period. few more favorable 
locations, men with previous experience 
were making much dollar day 
and occasionally more. 

Mining this kind usually pos- 
sible only during the dry season, from 
May June October November 
(depending the rainfall), when the 
streams reach low stage, permitting 
the miner scrape and wash the 
thin layer gravel deposited along 
the banks rivers during high water, 
have access the lower, bed- 
rock crevices (whence comes the term 
applied that form 
The river banks the 
regions have been worked repeat- 
edly, and now one seldom finds profit- 
able work over foot depth 
such places. The hills still have 
store the bright metal for those with 
capital and the courage spend 
development and equipment, but these 
elements, coupled with time 
ligence, are needed reap the reward. 
Practically all that remains placer 
mining California and other Western 
states for the man with only time and 
muscle for capital the cleaning the 
relatively small amounts fine gold 
brought down annually with the winter 
movements gravel its stream beds. 
Some this new gold, washed down 
from the hills, but most metal 
that was lost missed the early 
operators. The “dry-wash” placers 
the desert region, course, present 
different problem. There, too, spite 


the natural handicaps high tem- 
peratures, lack water, and timber, 
are found plenty men making try 
for the precious metal. rule, some 
expenditure needed for equipment. 
Human-interest stories could writ- 
ten around the experiences and tales 
these “depression miners” fill 
many volumes. One old War 
veteran, leave from the Soldiers’ 
Home, said all wanted was pan 
out enough gold make crowns for 
several his teeth that needed atten- 
tion. licensed gold buyer, who was 
also superintendent commercial 
gravel plant Fresno County, told 
gold which had washed from old 
gravel pit bench the San 
Joaquin River near by. “It has taken 
week get that $3,” said. 
have wife and baby girl with 
camp over the pit.” The super- 
intendent, recalling that one his 
workmen had been reported ill and off 
duty that morning, offered this man 
two three days’ work per day. 
The fellow throught minute, and then 
said, “No, thank you. back 
diggin’s.” preferred the inde- 
pendence being his own boss out 
the open spaces, and, course, there 
was always the lure that tomorrow 
might find nugget. Then, too, 
stayed away few days, some sniper 
might step and work his ground. 
Another licensed gold buyer, big, 
broad-shouldered Italian storekeeper 
the Mother Lode country, speaking 
small sales, told one 


The Ferry Building, 
Here are the headquarters the State 
Division Mines 


bottle. said, “Can get loaf 
bread and some sugar for this?” 
weigh heem up. 27c. give 
heem loaf bread, some sugar, some 
rice, and litta bitta cheese. 
way happy.” These small sales are 
practically all transactions exchange 
over the counter for food and clothing 
the general merchandise stores the 
mountain areas. 

Because many inquiries received 
for information placer mining and 
for appliances with which handle 
auriferous black sands, the State Di- 
vision Mines published list and 
processes the January, 1929, Quarterly 
Chapter the State Mineralogist’s 
Report. the Quarterly April, 
1932, revised and augmented list 
showed total That particular 
issue also contained elementary instruc- 
tions, with sketches and maps, rela- 
tive small-scale placer operations and 
prospecting, how build rocker and 
sluices, and other helpful advice. The 
edition 3,000 copies (normally 2,000 
are printed) was exhausted week 
after its receipt from the printer. Preced- 
ing that, while the manuscript was the 


hands the printer, 1,000 copies 


ten-page mimeographed synopsis its 
contents were distributed. The Quarterly 
was reprinted second edition, and 
that, too, was soon exhausted, following 
which have dispensed three editions 
25-page synopsis, mimeographed, 
totaling 8,000 copies. have re- 
cently (August, 1934) received from 
the printer new, revised, and enlarged 
edition essentially this same group 
items, which 200 machines and 
processes are described and other fre- 
quently called for information made 
available. The demand continues. 

1931 there were firms 
individuals licensed the State Min- 
eralogist purchase mine gold (ore, 
amalgam, bullion, concentrates) 
California. 1932 the 
creased 111; 1933 172; and 
present (September, 1934) the total 
224. 1931, the small-scale operators 
(snipers. and prospectors, principally 
placer) turned the United States 
Mint San Francisco, mainly through 
local licensed gold buyers, total 


$250,000; 1932 the value increased 


$483,000; and 1933 the figure 
was $690,000. Current 
ceived the office the State Miner- 
alogist for 1934 from licensees indicate 
that this year will show not only 
greater number ounces new gold, 
but, coupled with the per cent pre- 
mium, total nearly double the value 
1932. Apparently the number 
persons engaged searching for these 
elusive gold grains least great 
this year the past two years, and 
many them, because experience 
gained, are making better recoveries. 
Again the old adage verified that 
“practice makes perfect.” 
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Left—Partly hydraulicked ancient river terraces 
Right—Surface 
Table Mountain latite lava flow which once filled 


Trinity County. 


+ 


canyon cut river andesite 
Later, this latite surface served stream bed, 
but now flat mountain top, seen Fig. 


Gold-bearing 
Channels 


Call for Continued Study, Aided Geophysical Prospecting and Aerial Photography 


physiographic provinces Cali- 
fornia, two possess surface features 
which are not only great antiquity 
but also economic concern: the gold- 
bearing Tertiary channels. one 
these provinces, the Sierra Nevada, 


many the ancient streams lie buried! 


beneath volcanic materials. the 
other, the Klamath Mountains north- 
ern California, though the volcanic 
cover lacking, remnants ancient 
channels are present, with their deposits 
well situated for hydraulic mining. 

both these regions, the Sierra and 
Klamath, the original source the gold 
not far away, occurring gold-bear- 
ing veins for the most part threaded 
through metamorphic rocks and richest 
intersections significant structural 
lines the formations. most cases 
the age the veins uppermost 
Jurassic, not far distant, chronologically, 
from that the great Sierran granitic 
batholith which considered the source 
the mineralizing solutions. The age 
the gravels the gold-bearing 
streams extends from early Tertiary 
(Eocene) Quaternary. The period 
between Jurassic and Tertiary, known 
Cretaceous, represents one erosion, 
when the metamorphic roof the 
batholith was worn off depth, 
places, two miles, and carried 
stream gravel and sand the sea, which 
then and during the Tertiary occupied 


Olaf Jenkins 


Chief Geologist, 
California State Division Mines, 
San Francisco 


Quinby Wright 


Mining Engineer, 
Wright Research Laboratories, 
San Francisco 


the Great Valley part. Some the 
Upper Cretaceous marine beds north- 
ern California are found aurifer- 
ous, showing how erosion, which pro- 
duced the sediments 
worked its way down the upper 
reaches the gold-bearing veins. 


Ancient gravels present many com- 
plex problems, the solution the 
latter promising rich yields 


account the geology the 
deposits followed suggestions 
effective procedure for ex- 
ploring them. 
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The fact that streams are conveyors 
materials, rather than basins deposi- 
tion, accounts for the totally different 
geologic conditions the Tertiary 
the two sides the Great Valley, sepa- 
rating the Sierra Nevada from the 
Coast Range. the latter, thousands 
feet sediments are marine deposits, 
with their interbedded oil-bearing hori- 
zons. The chronological counterparts 
these sediments occur the Sierra 
stream channels—the conveyors 
the sediments which were borne the 
sea. Particles gold, reason 
their high specific gravity, were dropped 
and retained bedrock riffles; some 
stream gravels, left river bars, failed 
swept the sea. Later vol- 
canic mudflows and lavas ran down and 
spread out over these channels, thus pre- 
serving them. geologist this con- 
trast representative sediments and 
volcanics the periods—Eocene, Oligo- 
cene, Miocene, Pliocene, and Pleistocene 
—between the Sierra Nevada and the 
Coast Range provinces striking, and 
the history involved both cases 
linked with problems economic con- 
cern, one with gold and the other with 
petroleum. 

Estimates that the Quaternary gravels 
California produced nearly thousand 
million dollars’ worth gold, and the 
Tertiary gravels about three hundred 
million dollars’ worth, are significant 
enough, but find and extract commer- 
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cially the more hidden remainder this 
wealth demands far greater ingenuity 
than was required the more fortunate 
The profit will probably 
increased with the present advanced 
price gold. Application improved 
modern methods geologic and engi- 
neering investigation analysis 
should lead important new dis- 
coveries and should lessen the risk in- 
volved, thus correcting the bad reputa- 
tion which channel mining has gained 
during many years irregular success. 

“The Tertiary Gravels the Sierra 
Nevada California,” Waldemar 
Lindgren, published 1911 Profes- 
sional Paper the United States 


Geological Survey, the masterpiece 
this subject. His data were drawn, 
however, not only from his own careful 
observations, recorded largely the 
Fo:ios the United States Geological 
Survey, prepared him and his asso- 
and Diller, but also from such 
Storms, Ross Browne, and others. 
Later publications such Bulletin 
the California State Mining Bureau, 
written Haley, have dealt with 
economic features rather than with 
geology. There are also many unpub- 
lished private reports which give much 
valuable information. 


explore ancient stream channels 
requires knowledge the habits 
streams general, plus comprehen- 
sion the specific conditions implied 
the geological history 
province. 
Sierra, which the life the drainage 
system has been repeatedly interrupted 
result mud-washes and lava 
flows, the history the stream any 
one chronological horizon separate 
entity and may be, form and pattern, 
entirely different from either earlier 
subsequent systems. This fact, together 
with the complexity any one system, 
presents much-involved problem. 

the study such problems, the se- 
quence stream systems must not 
confused with the life history any one 
particular system. Mere knowledge 
the depth bedrock insufficient. The 
relative geologic age the materials 
immediately overlying the bedrock 
the intervening gravels becomes 
economic significance, because with this 
information contour map may pre- 
pared from elevations secured the 
bedrock surface any one particular 
period, and thus the 
graphic picture the reconstructed 


‘surface conditions during that period 


may presented. 


Geologic Conditions 
the Sierra Nevada 


The ancient stream channels the 
Sierra Nevada may divided into the 
pre-volcanic, the inter-volcanic, the post- 
volcanic, and the non-volcanic, the last 
being especially characteristic the 
Klamath Mountains. The approximate 
geologic ages these divisions, accord- 
ing fossil evidence, are: early 
Tertiary Eocene for those streams 
antedating the volcanics; middle and 
later Tertiary (Miocene and Pliocene) 
for those associated with volcanic 
flows, and Quaternary for the streams 
that have occurred since the widespread 
volcanic action. 

these periods the earliest had the 
advantage over all the others that the 
streams flowed over the bedrock which 
contained 
Furthermore, the stream pattern was in- 
fluenced controlled the bedrock 
structure, such manner that many 
the watercourses followed along the 
veins for considerable distances. This 
structural control thought have 
been inherited from period greater 
antiquity, the Cretaceous, and quite 


Fig. map, mosaic vertical 
photographs taken 10,000 ft. eleva- 
tion, north Jamestown, Table Moun- 
tain seen near the bottom. The older 
gold-bearing channels lie right angles 
Table Mountain and are recog- 
nized here only after field examina- 
tion. The Stanislaus River, upper 
end the mosaic, shows modern 
meanders compared the ancient. 
Photo Fairchild Aerial Surveys, Inc. 
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possible that some the particles 
gold acquired then were carried over 
into Eocene time. The climate the 
Eocene was apparently tropical sub- 
tropical, and inasmuch disintegration 
surface material more complete 
such environment than more tem- 
perate climates, one can readily con- 
ceive that widespread decay surface 
rocks and veins took place, resulting 
the release gold and the breaking 
down quartz bodies into mass 
small fragmental material. erosion 
washed this material into the streams, 
the gold was concentrated the bed- 
rock riffles, the quartz fragments were 
rounded into pebbles, and the softer 
parts the rock were changed clay. 
significant that some these earli- 
est channels contain masses angular 
quartz particles, and the associated bed- 
rock concentrations gold have often 
proved rich. pursue the 
geology further, beyond the mouths 
these rivers, the Great Valley Cali- 
fornia, one may study certain marine 
formation, the counterpart age the 
streams, known the Ione formation, 
which contains the materials contributed 
the streams: commercial deposits 
clay, fine quartz-sand accumulations, 
and, places, interstratified beds 
lignite. 

The peculiar combination circum- 
stances—tropical climate, exposure 
veins, and the following the veins 
the streams—formed the rich early 
placer concentrations, but was never 
again duplicated. Inter-volcanic and 
streams have places 
robbed the early streams, scattering 
reconcentrating the material according 
the prevailing conditions, but prob- 
ably comparatively little material has 
been taken from the original vein source 
since that earlier day. 

this earlier period the drainage was 
prevailingly north-and-south, but the 
raised the Sierra Nevada great 
heights, was beginning even the early 
Tertiary. The west-flowing tributaries 
were rejuvenated this tilting and cut 
their channels deeply that théy inter- 
sected and captured streams higher 
elevation, thus adjusting the drainage 
pattern and rearranging portions the 
gravel deposits with their gold content. 

The first volcanic material which was 
laid down over these early streams was 
apparently rhyolite ash. This feature 
significant geological exploration 
determining the early Tertiary surface. 
Elevations secured the contact bed- 


Fig. 2.—Geologic map exactly the 
same area shown Fig. After 
United States Geological Survey Folio 
and Professional Paper 157, surveyed 
Becker and Ransome 1898. The 
squares indicate sections. Legend: Pgv, 
auriferous river gravel; Jm, Mariposa 
formation; Cc, Calaveras formation; Is, 
limestone; latite; Nat, andesite tuff; 
mdi, metadiorite; sp, serpentine; ma, 
meta-andesite; ams, amphibolite schist 


rock and rhyolite, bedrock where 
gravel intervenes between these two 
formations, may used the construc- 
tion contour map represent the 
reconstructed ancient surface. The bot- 
tom ancient valley, indicated 
this interpretative reconstruction, 
should indicate the position the most 
probable area for rich concentrations. 
places, this rhyolite ash was deposited 
fine silt lakes, forming thin 
laminae, called “pipe-clay” miners. 
Andesite “cobble-wash” was the most 
widespread volcanic material the 
Sierra. Apparently covered not omy 
the deposits rhyolite and the ancient 
stream valleys, but also places over- 
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rode the intervening ridges, which con- 
sisted andesite “cobble-wash.” Some 
these flows may have been hot lava; 
some they comprise fragments 
volcanic material and mud; and 
others, mass andesite cobbles and 
various kinds boulders from the older 
bedrock series. widespread and 
thick are these mud-flow accumulations 
that they have, interbedded within 
them, various 
stream-channel deposits. Stream canyons 
cut into this material, may readily 
seen, were way controlled the 
bedrock structure nor the positions 
the preceding valleys. Later lavas 
flowed down such canyons, cut into and 
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places through the andesite 
wash,” and maintained westward direc- 
tion down the slope from the higher 
mountains. places these lavas have 
proved resistant enough stand 
against the erosion, which has gone 
the present day and removed 
large part the volcanic cover 
either side. This arrangement 
lava-filled streams, differing di- 
rection from one another, has confused 
most people who have investigated the 
region, and much money has been spent 
tunneling into inter-volcanic streams. 
where they are barren. Segments 
the older channels, with their rich de- 
posits, underlying places the inter- 
streams, have given 
impression that the later streams bore 
the gold. 

streams are character- 
ized deep canyons which dissect the 
Sierra general west and southwest 
direction. They are the familiar deep 
Sierran canyons today. Their great 
depth was caused streams cutting 
the mountains were raised and tilted 
westward. Their tributary streams com- 
ing from the south and north did not cut 
such deep canyons, owing their posi- 
tion along the strike the slope. These 
side tributaries, however, 
ceeded removing much the vol- 
canic materials and the underlying 
gravels, together with their gold content, 
and carrying them the major river 
canyons, where the gold was reconcen- 
trated into Quaternary and recent de- 
posits, nearly all which have long 
since been removed the early prospec- 
tors and miners. 


The Glacial Epoch 


Less from the point 
view the deposition gold was the 
glacial epoch the Pleistocene. 
part the Tertiary period the Sierra 
Nevada has the action glaciers 
their deposits been noted. The effect 
the glaciers, which advanced and re- 
treated several times during 
Pleistocene period, was modify the 
shape the canyons their upper 
reaches and deposit moraines, the 
most spectacular which are the 
eastern side the Sierra Nevada. Com- 
paratively few the glaciers entered 
the vicinity the gold-bearing rivers. 
This was fortunate, because glaciers, in- 
stead having concentrating effect 
gold deposits, are more likely scatter 
the gold mixing with rock débris. 
The outwash from the melting glaciers, 
however, rushed down the great canyons 
and carried many the finer particles 
gold their mouths, leaving alluvial 
plains which have proved rich 
dredging grounds. 

Besides successive glaciation, the final 
tilt the Sierras went during the 
Pleistocene. Then structural adjustment 
means faulting took place through- 
out the region. these adjustment 
faults, generally the downthrow side 
the east, affecting the ancient stream 
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channels accordingly, displacing the ma- 
terials from their normal position, and 
damming the underground flow water. 
The general Sierran tilt steepened the 
beds the former streams wherever 
they lay along its direction, but where 
the streams ran more nearly parallel 
its strike was less effective. 


Methods Geologic Exploration 


The work the earlier geologists, 
represented the Folios the United 
States Geological Survey, for the most 
part consisted mapping geological 
formations, which included 
canic cover wherever occurred; also 
the auriferous gravels, where their areal 
extent was great enough show 
small-scale maps. The approximate 
courses the ancient channels were 
traced lines the maps. Maps pre- 
pared commercial geologists and 
mining engineers usually show the ap- 
proximate courses the channel 
Seldom does one find these reports 
detailed map the configuration 
the ancient surface and the bottom 
the channel. The word “channel” would 
difficult define after reading and 
examining number these reports. 
Generally, indication made the 
position, shape, size, and extent the 
major valley which the channel, to- 
gether with its associated benches, lo- 

satisfactory method requires that 
the major valley outlined much 
the major structure mapped 
petroleum geology. this success- 
fully, sufficient number points must 
secured representing elevations 
the ancient surface. This requires care- 
ful geological interpretation the se- 
quence bedrock surfaces, not only 
found openings and 
along surface contacts, but also 
resurrected ancient surfaces now ex- 
posed view, and recognized through 
physiographic study. think great 
importance, therefore, that 
standing developed regards the 
historical sequence not only the vari- 
ous members the “superjacent series” 
but also the covered and uncovered 
surfaces bedrock. Also consider- 
able importance the establishing re- 
liable criteria for the correlation and se- 
quence the various surfaces. 

After the major valley the ancient 
stream course has been mapped through 
geological methods, and the general 
course the channel and its associated 
benches outlined, more detailed investi- 
gations means geophysical meth- 
ods, and later directed drilling and 
underground exploration, may properly 
initiated. 

The importance carefully pre- 
pared large-scale topographic map 
the region under investigation cannot 
overestimated. The correctness 
its detail great importance the 
case hydraulic mining, because the 
yardage material removed may 


readily computed when comparison 
made between the elevations bed- 
rock, indicated contours it, 
with the elevations the actual surface 
above, indicated surface contours, 

method the highest significance 
the investigation ancient river 
channels the study and interpretation 
aerial photographs. These pictures 
are useful not only the preparation 
topographic maps, but many cases 
they actually show some the geologic 
structure itself, never before recognized 
ground investigations. Faults, frac- 
ture lines, strike beds, veins, detail 
stream pattern and topographic re- 
lief, caved landslide areas, concealed 
geologic and physiographic features, 
well works man, such dumps, 
open pits, and trails, are some the 
features revealed them. Surface 
features, more less obvious, such 
lava flows following ancient stream 
courses, the case Table Moun- 
tain, Tuolumne County, are strikingly 
shown, though the older gold-bearing 
channels which run directions nor- 
mal this flow are outlined only after 
detailed field work, when the picture 
used guide location. Much 
may gained through stereoscopic 
study these pictures and they are 
highly recommended first step 
taken the investigation stream 
channels. 


Earlier Methods 


The work performed the early 
miners more significant than mere 
history. These pioneers may as- 
sumed have left valuable mineral 
resources which they were able lo- 
cate and extract economically means 
their ingenuity, which had heen per- 
ence. Following Marshall’s discovery, 
the river gravels the Sierra and else- 
where were feverishly washed extract 
their gold. Great enrichments were 
found these streams, and seek the 
sources this gold was simple step. 
Thus many important veins, stream ter- 
races, and dissected ends ancient 
buried channels were early discovered. 
the nature these structures was 
learned, tireless search for other oc- 
currences them was carried al- 
most every part the 
ingly, during the course this search, 
certain spots were discovered where the 
resurrection old valleys had exposed 
shallow areas ancient gravels, provid- 
ing the discoverers with the pleasant 
occupation winning their gold 
washing relatively small amount 
material. 

Tunnels were driven the newly 
discovered end-exposures the buried 
channels, and, strangely enough, drift 
mining was soon developed almost 
the degree perfection which 
find today. From the knowledge 
gained this form mining, inclines 
were put down the rims these 
buried channels, effort reach 
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Sacramento 


Camp 


Tertiary stream gravel 


Dredging areas 


Scale Miles 


Fig. 3—Map showing the Tertiary river channels 
California relation the Mother Lode and other 
vein-mining areas 
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their pay gravels points remote from 
the exposed ends. Later, vertical shafts 
and tunnels were courageously driven 
for long distances through barren mate- 
rials, the attempt reach the bottom 
pay gravels points assumed suf- 
ficiently rich. The history the tre- 
mendous efforts put forth toward reach- 
ing the deeply buried auriferous gravels 
California one faith and perse- 
verance, quite frequently resulting 
complete ruin the operators through 
miscalculations, excess volumes water, 
and other handicaps. Where this his- 
tory may possibly obtained, 
value. 


Special Factors Accumulation 


ant placer deposit rarely mere coin- 
cidence; rather the fortuitous con- 
currence several favorable factors. 
regions where nature has bestowed 
the advantages extensive mineraliza- 
tion, rapid rock decay, and well-devel- 
oped stream patterns, relatively large 
amount gold placer may formed. 
But even this ideal case, the favor- 
ableness these several important fac- 
tors must assumed. 

The general considerations which 
favor the accumulation gold special 
locations have been frequently dis- 
cussed. Physically, the phenomenon 
simple: such locations where the 
gold has been deposited, the transport- 
ing power the stream has become in- 
sufficient carry away the particles 
gold that have settled. The richness 
the deposit will therefore depend not 
only upon the completeness this loss 
transporting power, and the ability 
the bedrock hold the deposited gold 
this point, but also, most importantly, 
the general relationship the gold 
sources the stream. The early miners 
untiringly sought the 
“mother lode” which furnished certain 
rich However, with the 
presence mineralized zones 
source the gold, the richness 
placer perhaps due more the ef- 
ficiency the stream concentrating 
device than its uncovering rich lode 
deposits. 

The ability stream transport 
materials essentially dependent upon 
the velocity the water and the area 
and specific gravity the particles 
material being carried. The transport- 
ing power water varies approxi- 
mately the sixth power the ve- 
locity. This means that even small 
velocity changes have enormous ef- 
fect upon transporting power, ranging 
rather abruptly from velocities which 
cannot transport appreciable amount 
gold those which easily transport 
much the gold that may enter the 
stream released from the gravels 
therein. The velocity water 
complex relationship grade, shape, 
and size the channel, quantity 
water, and other factors. grade rang- 

ing from approximately 100 ft. 


501 


> B Ag g by 


per mile will favor the deposition 
gold. With appropriate conditions 
flow, these limits may somewhat in- 
creased reduced without serious 
handicap. When considering the grades 
the ancient channels, however, one 
must remember that faulting and re- 
gional tilt often have considerably modi- 
fied the original grade. 

For the richest accumulations, the 
erosional conditions must well bal- 
anced, provide long period 
concentration. Slight uplifts tend 
rework and further enrich placer de- 
posits, increased volumes water, 
inasmuch both these factors tend 
increase the velocity. Local varia- 
tions the shape the channel are 
most interest, however, because they 
are immediately responsible for specific 
deposits placer gold. When stream 
canyon widens out, deepens, turns, 
joins another watercourse, certain zones 
concentration will formed where 
the water velocities have been somewhat 
reduced and where eddy currents occur. 
These reductions velocity immedi- 
ately allow gold and heavy mineral par- 
ticles separate from the mass 
gravel that being carried and 
down the canyon. Gold has specific 
gravity approximately six times that 
the gravel, but under water this ratio 
becomes about nine times. This large 
gravity difference permits the gold 
quickly work its way bedrock 
and into any crevices therein. Here 
remains, requiring excessive erosion 
remove new locations. 

order that major deposition 
gold may occur, there must abund- 
ance source material which contains 
more less gold and which may 
more less easily eroded. decayed 
formation low-grade material could 
easily furnish more than hard, 
higher-grade deposit. The decomposed 
material also supplies more gravel for 
balanced conditions stream transpor- 
tation, providing that overloading 
choking minimized uplifts in- 
creasing water volumes. Plainly, 
stream running along vein system will 
have greater opportunity accumu- 
late gold than one merely crossing it. 
streams, therefore, 
provided maximum contact with 
source material. 


Bedrock Must Hold the Gold 


further and very important factor 
the ability bedrock the de- 
posited gold spite the scouring 
action the stream higher water 
stages. smooth, hard bedrock 
very poor one for placer accumulations. 
Bedrock formations which are decom- 
posed possess cracks and crevasses 
are good, and those clayey 
schistose nature are excellent their 
ability retain particles gold. 

Gold tends resist most stream trans- 
portation. Coarser gold wil migrate 
downstream amazingly short distance 
from its apparent source throughout 
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long erosion period. The fine gold, 
which the stream can transport, 
dropped rather completely within re- 
stricted area the mouth the stream 


Geophysical Methods 


Let assume the simple case 
channel dense uniform bedrock, con- 
taining damp uniform gravel fill. 
Electrical measurements made across the 
surface this gravel should indicate 
the rims the channel (whether buried 
exposed) electrically more resist- 
ant zones, and the bottom trough 
the channel should reveal itself 
the surface line lower resistance. 
The calculation gravel depths such 
channel may often done rather ac- 
curately trom electrical readings. 
magnetic measurements are made across 
this channel, the trend these readings 
will depend upon whether the gravel 
the bedrock the more magnetic. 
the former case, higher magnetic 
readings will indicate greater gravel 
depths. Magnetic concentrations (largely 
magnetite) bedrock may increase the 
normal magnetic effects certain cases. 
When the bedrock more magnetic 
than the channel fill, the resulting read- 
ings will opposite those just men- 
tioned—higher the rims than over 
the deeper parts the channel. 

channel exploration, magnetic 
measurements are usually made ad- 
vance the electrical. problem 
often partly fully solved magnetic 
measurements alone. Because the 
speed and cheapness this method, the 
wise course usually try the mag- 
netometer any problem that can pos- 
sibly aided its use. The results 
magnetic measurements, however, 
with other geophysical methods under 
certain conditions, should carefully 
considered from qualitative point 
view. Where subsurface complexities 
limit the applicability geophysical 
methods, often possible least 
locate and map certain buried geologic 
features, leaving detailed depths 
ascertained drilling other methods. 

The best results are obtained when 
continued plan cooperation exists be- 
tween the geophysical and mine-develop- 
ment programs, because this way 
each department will gain knowledge 
which should considerably benefit the 
progress the work. 

Just geological work limits and 
tentatively analyzes area for geo- 
physical investigation, geophysics 
further limits and further analyzes this 
area for direct exploratory methods. 
Geophysical methods are usually able 
define buried channel and times 
even trace magnetic concentrations 
which might indicate accumulations 
gold. The zones thus found 
particular interest are next further ex- 
plored direct methods. drilling 
program, when properly conducted, 
buried channels and deep gravels. Usu- 


ally the cheapest method for de- 
termining such factors depths and 
values. Shafts are perhaps the best 
means sampling and studying deeper 
gravels, and where not too expensive, 
one more shafts give excellent 
means checking areas where drill 
holes have shown favorable conditions, 
Also, where only small area in- 
terest, and where water conditions are 
not too serious, shaft might the 
cheapest means following geo- 
physical findings. Shafts always have 
the advantage providing openings 
for possible subsequent exploitation. 
Tunnels inclines may provide the 
best means access deeply buried 
channels under some conditions, and 
trenches, pits, and open cuts find their 
Pilot operations are frequently prefer- 
able means opening and sampling 
property, when sufficient data are 
hand warrant small installation. 

The object coordinating the vari- 
ous phases engineering investiga- 
tion rather obvious. Each step 
engineering analysis made accord- 
ance with the preceding step, and 
turn should guide the next step. The 
sequence one economy, well 
logic, that the lesser expenditures 
are made first. broad examination 
thus narrowed down successively 
stages. Should there appear sufficient 
number discouraging factors one 
these steps, the whole examination 
properly discontinued this point, and 
the least money will have been spent. 
The wisdom such procedure ob- 
vious, yet frequent experience 
see elaborate mining equipment designed 
and installed entirely accordance with 
someone’s guess what the under- 
ground conditions will be. 


Mining Experience Desirable 


Inasmuch exploratory work will 
usually result recommendations con- 
cerning locations and means exploit- 
ing certain mineral deposits, those 
charge exploratory work should 
thoroughly familiar with best mining 
methods. The problems exploration 
and actual exploitation are insepa- 
rably connected, inasmuch mining 
program state constant change. 

Obviously, the conclusion that, 
minimize the risks mining, all meth- 
ods exploration should used 
conjunction with one another and with 
those exploitation, give coordina- 
tion results. With aérial photographs 
the geology and topography can best 
mapped. These features should tied 
proper underground surveys, and, 
with due consideration the mine’s 
history, the resulting problem then 
analyzed. The still unknown factors 
are then attacked the geophysicist, 
who relies upon the geologist not only 


for the major but 


also for the detailed characteristics 
the formations themselves and the posi- 
tion their contacts. 
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Recoverin the Gold 


kind from alluvial material con- 

taining free gold vein filling 
which the gold free part 
wholly associated with various sulphides. 
Some vein ores are value for their 
gold alone, but others may more valu- 
extreme type was the massive sulphide 
copper ore the Iron Mountain mine, 
Shasta County, where gold associ- 
ated with chalcopyrite and other copper 
minerals. The copper ores Engels 
and Walker mines relatively 
small amounts gold and silver associ- 
ated with the sulphides. 

The treatment gold-bearing allu- 
vial material and free gold ores ex- 
tremely simple from the metallurgist’s 
viewpoint. Disintegration, suspension 
agitation water, and separation 
allowing the material pass over riffles 
the essence the procedure for re- 
covering free gold from alluvial matter. 
The specific gravity gold high and 
that the rock materials relatively 
low, making this separation easy. How- 
ever, several other factors interfere 
times. One the degree subdivision 
the gold particles; very fine “flour” 
gold that tends float upon the surface 
when unwetted may lost. Another 
the presence clay, the disintegra- 
tion which may accomplished only 
with difficulty and which may carry 
away the gold which incloses. When 
completely disintegrated may form 
suspension water which requires much 
dilution prevent from interfering 
with the settlement finely divided 
gold. 

Several ways improving the cruder 
methods separation have been devel- 
oped the placer miner. The most 
important these the screening and 
washing the coarser alluvial material 
and its separation from the finer matter. 
The coarser portion discarded and the 


ORES California range 


work separation restricted the 


finer material. The next step the use 
quicksilver, which combines form 
amalgam with gold. Such combi- 
nation takes place more readily with 
the more finely divided gold, and this 
has been found helpful. However, 
there fly the ointment. Gold 
particles may coated with film 
which prevents contact with the mer- 
cury. The nature this film has ex- 
cited investigation. overcome the 
difficulty additional attrition has been 
tried and some cases has been suc- 
cessful. Chemical treatment has also 
been used and some instances has 
given good results. difficulty experi- 
enced the separation coarse gold, 


From 
California 


Ranges from simple washing 
and gravity separation al- 
luvial materials the treat- 
ment lode ores amalga- 
mation, concentration, cya- 
niding and flotation. 


but the history the efforts “catch” 
the fine gold would fill volume and the 
devices which have been invented and 
often tried would fill museum. 

The placer miner made use the 
miner’s pan and the rocker for smaller 
operations, and the sluice and the long 
tom for larger workings. The hy- 
draulic miner finally evolved the long 
sluice, the bottom which was lined 
with riffled surface attained various 
ways too well known described 
here. interrupting the sluice 
“drops” intervals, additional disinte- 
gration and attrition were obtained. 
placing grizzlies the drops the fine 
material was separated and deflected 
over “undercurrents,” special wide, 
shallow, riffled sluices short length 
which more less quicksilver was 
used and which discharged back into 
the main sluice. The sluice 
drops accomplished disintegration and 
the flow the material over the riffled 
surfaces gave opportunity for heavy 
particles gold settle and 
trapped the riffles. 


The stamp mill passing 
Experimentation the order 
the day, looking further 
improvements metallurgy 
Continued replacement 
obsolete 
equipment anticipated. 
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Gold dredges the largest type ex- 
cavate from 10,000 12,000 cu.yd. per 
day. The first step the disintegration 
the digging. Then the dredge buckets 
discharge their contents into large re- 
volving screen contact with heavy 
streams water. The tumbling over 
the material completes the disintegra- 
tion. Water washes the finer particles 
alluvium through the openings the 
screen and the oversize material dis- 
charged the end the screen and 
conveyed the dump. The fine mate- 
rial, along with the greater part the 
water, flows over series parallel, 
short and wide tables sluices equipped 
with Hungarian riffles, the sluice 
table area being about 10,000 
About third less the material ex- 
cavated passes over the tables. Quick- 
silver used. From time time the 
tables are cleaned stopping the 
flow, removing the riffles, and washing 
the sand and heavy material retained 
them into clean-up box, from which 
they are removed and the gold and 
amalgam finally separated. This process 
efficient that large proportion 
the gold content the alluvium won, 
but the degree efficiency cannot be, 
least has not been, determined with 
the precision that characterizes modern 
milling methods. Some believe that 
considerable amount flour gold 
lost. Research has been directed this 
problem. 

one time the Natomas Company 
and others installed Neill jigs which 
they treated the fine material from the 
tables. The jigs were efficient sepa- 
rating out heavy sands, which were 
reground ball mill and given 
further separation. Although the experi- 
ments did not establish accepted 
practice, the value the Neill jig for 
certain conditions seems have been 
proved. The Natomas Company also 
experimented with the clay suspensions 
pond water and determined that defi- 
nite amounts gold existed them, 
but method treatment was worked 
out. The gold contained the suspen- 
sions present dredge pond repre- 
sents accumulation flour gold, 
caused the use the same water 
over and over again. The level the 
water the pond maintained regu- 
lated inflow. Some work has been done 
applying flotation alluvial material, 
and encouraging results have been ob- 
tained, but nothing revolutionary 
expected this direction. The limit- 
ing condition the extremely low char- 
acter dredging ground. Gravel 10c. 
per cubic yard value contains about 
0.005 oz. gold per cubic yard. 
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principle, the metaliurgical prob- 
lem the lode miner similar that 
the placer miner. The ore must 
crushed relatively fine sand before 
the gold particles are liberated. 
stamp batteries much the coarse gold 
retained the mortars and the rest 
discharged the pulp which 
splashed against the screens. very 
finely divided gold the ore most 
discharged through the screens. 
Quicksilver the fairy that aids the 
millman. Inside plates, lip plates, and 
apron plates (all silver-plated amalga- 
mated plates) have long played part 
“catching” the gold liberated from the 
hard vein material when present. 
Likewise, the efficiency and experience 
the millman played equally im- 
portant part. 

The Sixteen-to-One mill, the 
leghany district, treating free gold 
ore which both pyrite and arsenopy- 
rite occur. The ore ground ball 
mill, which discharges into 
narrow sluice provided with Hungarian 
This sluice turn discharges 
into narrow Dorr classifier, the coarse 
sand being returned the ball mill and 
the overflow passing over four 
stationary tables, which are provided 
with riffles, set in. apart canvas. 
The pulp then passes over three 5x12-ft. 
tables with riffles spaced in. apart 
canvas. amalgamation used. The 
tables are cleaned from time time 
and the concentrates are amalgamated 
Berdan pan. per cent extrac- 
tion obtained per ton heads 
this simple method. 

Where accessory sulphide minerals 
accompany the gold, milling methods 
are not the simple kind represented 
the Sixteen-to-One practice. Sul- 
phides not occur California ores 
large amounts except few places. 
Pyrite the principal sulphide mineral. 
Galena, arsenopyrite, and blende also are 
found, and the copper-gold ores vari- 
ous copper-iron sulphides. Tellurides 
are uncommon occurrence and have 
not therefore influenced the metallurgy 
California ores. some sulphide- 
bearing ores the gold may merely 
physical association with the sul- 
phides, and consequently such ores 
not differ their treatment from free 
gold ores. all other cases the gold 
more less intimately associated with 
the sulphides, and only part perhaps 
none may recoverable crush- 
ing and amalgamation. The sulphide 
material must therefore separated 
from the gangue minerals. This intro- 
duces “concentration” into the metal- 
lurgical picture. The mill product now 
becomes “concentrates.” first, the 
simpler concentration devices were dis- 
placed the vanner and shaking tables 
various kinds, all which exceeded 
efficiency the former devices, but 
none were perfect. The canvas plant 
was devised handle the vanner tail- 
ing, and some additional saving was 
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made. The chlorination process was in- 
vented for treating the gold mill sul- 
phides concentrates. most mills, 
amalgamation, concentration, and the 
chlorination the concentrates consti- 
tuted the complete treatment sulphide- 
bearing gold ores. The process was satis- 
factory many cases, but others the 
final tailing still contained enough gold 
prove embarrassing and stimulate 
metallurgical experimenting. 
Cyanidation next entered the scheme 
states that metallurgical ex- 
periments upon large scale were made 
with the process 1888, and that 
was introduced into the Transvaal 
1890 the MacArthur and Forrest 


centrates and tailing. The Empire com- 
pany followed the 
Hamilton, Beauchamp Woodworth, 
Jackson, worked out methods for cya- 
niding carbonaceous tailing from the 
Argonaut mill and established custom 
plant for the cyanidation gold mill 
concentrates. 

Today, treatment raw ore cya- 
nide solutions practiced three 
places: the Mountain Copper Company’s 
plant, Shasta County; the Spanish 
Mine, near Washington, Nevada 
County; and the Pyramid mine, near 
Shingle Springs, Eldorado 
the Mountain Copper plant 700 tons 
daily low-grade gossan ore handled 
vat leaching after crushing rolls 


Flotation mill the Grass Valley area. 


two-cell Kraut cleaner 


the Idaho Maryland plant 


process and won important position 
gold metallurgy. Professor Christy, 
the University California, was one 
the earliest researchers this subject 
and established the fundamental chem- 
istry the process for the early period 
its development. The California mill- 
man was interested, but was conserva- 
tive adopting the process. Some tail- 
ing plants were installed, notably 
Bodie and few other places. The treat- 
ment gold mill sulphides attracted 
attention, but the chlorination plants and 
the smelters continued handle the 
gold mill concentrates. Subsequently, 
the use the cyanide process was prin- 
cipally restricted tailing. The canvas 
plants were discarded. Tables the 
Wilfley and Overstrom types competed 
with the vanner. The presence car- 
bonaceous material some the 
Mother Lode ores limited the applica- 
tion the cyanide process tailing 
which this substance was absent. 
Eventually, cyanide treatment gold- 
mill concentrates was successful, but 
not until the need for grinding this 
material fine was recognized. 

Simonds and Latham cyanided both 
concentrates and tailing the Melones 
property. Grass Valley, the North 
Star company amalgamated and concen- 
trated its ores and cyanided both con- 


and screening. the Spanish mine 
tons ore per day crushed 
Hardinge mill closed circuit with 
Dorr classifier and then treated agi- 
tators and thickeners before finally fil- 
tering upon Oliver filter. both 
plants Merrill-Crowe precipitation units 
are employed. The Pyramid plant 150 
tons capacity and employs the Van- 
dercook process. 

Concentrate treatment plants are 
service the Idaho Maryland mine, 
Grass Valley; the Empire-Star 
property; the Beebe mine, near George- 
town; and are likewise used the 
Amador Metals Reduction Central 
Tailings Companies Jackson. Tailing 
plants are now operated the Empire- 
Star and Idaho Maryland, Grass 
Valley; the Amador Metals Reduction 
and Central Tailings companies, Jack- 
son; the Carson Hill Gold Mining 
Corporation, Melones; and the Yel- 
low Aster, near Randsburg. The aggre- 
gate capacity these plants about 
2,500 tons per day. Kennedy Mining 
Milling Company erecting 1,000- 
ton leaching plant for treating its ac- 
cumulated tailing. 

The metallurgical 
fairly well taken care well-estab- 
lished methods, not surprising that 
the California millman did not show 


Engineering and Mining Journal Vol.135, No.11 


Trea 
flotat 
prob: 
ties. 
into 
mill, 
anc 
able 
lurg 
in a 
tion 
Nor 
m 
: 


any great interest flotation first. 
was tried some extent. the 
Treasure mill, the Mother Lode, 
flotation was tried and then discarded, 
probably account royalty difficul- 
ties. Jones introduced flotation machines 
into the Belmont-Shawmut mill. Later, 
McCraney used them the Murchie 
mill, the Nevada City district, and 
these proved successful treating 
ore high sulphides that consider- 
able attention was aroused and metal- 
lurgists began take greater interest. 
the Murchie case, flotation resulted 
much simpler mill scheme. Flota- 
tion machines were introduced the 
North Star mill scavengers after 
table concentration, and proved efficient. 
the Kennedy mill, near Jackson, they 
displaced vanners and have given 
lower tailing value than has been the 
case with vanners. these 
operations the enterprise the ma- 
chinery manufacturer played the im- 
portant introducing the flotation 
machines. 

Today, flotation occupies position 
the treatment the Murchie ore, where 
amalgamation has been unsuccessful, 
flotation simplifies the flowsheet and 
gives good metallurgical results. Where 
large part the gold can ob- 


Though flotation apparently simpli- 
fies the metallurgical treatment sul- 
phide gold ores, one should note that 
some cases the final tailing value 
gold too high for the tailing 
sent waste. The increase the dol- 
lar value gold, and the feeling that 
still higher value might placed 
upon it, bring about interesting situ- 
ation. For example, understood that 
the Idaho Maryland mill the final 
tailing, after the ore has been ground, 
amalgamated, and passed through flo- 
The value the flotation tailing has 
become the deciding factor. Some very 
low tailing values have been reported 
from flotation operations, but many 
them are the order from 90c. 
per ton ($20.67) and 
although they are usually lower than 
the tailing value obtained table and 
vanner concentration. With increase 
the dollar value gold the cyanide 
plant, scavenger after flotation, 
might apparently necessary. 

The present milling plant Carson 
Hill indicates distinctly different in- 
terpretation the metallurgical prob- 
lem. this plant two-stage crushing 
practiced and much gold pos- 
sible saved amalgamating plates 
and traps. The pulp concentrated 


Cyanidation the Mother Lode. Agitators service the Beebe 


mill, Georgetown 


tained amalgamation, the pulp can 
treated advantage flotation 
machines following the plates, and the 
final tailing can usually rejected. 
such cases regrinding essential, 
and this complicates the mill flowsheet, 
inasmuch thickeners are necessary 
before the ball mill. Grinding minus 
80-100 mesh seems 
The flotation concentrates can either 
cyanided shipped custom smelter. 

The availability good roads has 
caused some the mining companies 
ship concentrates direct truck 
the Selby smelter. Thus, where this 
practice prevails the concentrate treat- 
ment the mill longer 
considered necessary. 


upon Deister tables and the concentrate 
passed over shaking amalgamating 
plates, and finally Dorr classifiers, 
the oversize being ground tube mill 
and the fines, after partial dewatering 
Wilfley table. Tailings cyanide 
plant, middlings Hardinge pebble 
mill, and the concentrates amal- 
gamating barrel. Tailings are divided 
into sands and slimes, the former being 
leached and the latter handled agi- 
tators and thickeners, finally filtered 
Oliver filter, and then pumped 
Wilfley pump the dump. Solutions 
are precipitated the Merrill-Crowe 
system. The ore treated low grade. 

the Montezuma-Apex plant near 
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Plymouth, the pulp from the ball mills 
passed through hydraulic classifiers, 
the underflow going surge tank and 
thence Wilfley table. Concentrates 
are treated amalgamating barrel 
and the amalgam separated 
mechanical batea. The overflow the 
hydraulic classifiers passed over sta- 
tionary tables covered with corduroy 
cloth, discharging into Dorr classifiers. 
The cloths are washed the tanks re- 
ceiving the spigot discharge the 
classifiers. Spigots the lowest points 
the Dorr classifiers discharge sta- 
tionary tables covered with corduroy 
cloth. The coarse sands from the classi- 
fiers are returned the Marcy ball 
mills, and the Dorr overflow also passes 
over corduroy tables and then 
8x10-ft. conditioning tank equipped with 
Devereux agitator feeding Booth- 
Thompson ten-cell flotation unit. Tail- 
ing goes thickener and pumped 
waste. Flotation concentrates are 
pumped 20-ft. Dorr thickener and 
then four-disk American filter, 
which discharges into the concentrate 
storage bin. similarity principle 
exists both the Carson Hill and the 
Montezuma-Apex plants, that 
much gold obtained concentration 
and amalgamation possible, the cya- 
nide plant serving scavenger one 
case and the flotation plant the other. 

Crushing and grinding practice has 
procedure. 
Gelasio Caetani, who died Rome 
Oct. 23, 1934, introduced stage crush- 
ing the Plymouth mill 1914. 
using coarser screens the stamp bat- 
tons per stamp per day instead the 
prevailing tons per stamp. used 
Hardinge pebble mills for final grinding. 
Bucket elevators were used for returns, 
and the tables received classified feed. 
The Plymouth mill was improvement. 

Recent practice indicates the definite 
abandonment the stamp battery. Rock 
crusher, Symons cone crusher, and ball 
mill closed circuit with the classifier} 
rock crusher, rolls, and ball mill 
closed circuit with the classifier, repre- 
sent the crushing and grinding en- 
semble. Screening between crushing 
stages indicated plants large 
tonnage. Some difference opinion 
arises the selection cone crusher 
rolls the intermediate 
stage, but moderate tonnages would 
favor the cone crusher. Tube mills with 
flint pebbles are used for grinding con- 
centrates before cyanidation. 

Automatic sampling 
control obtained over milling op- 
Better trained men are entering the pic- 
ture and general improvement met- 
allurgical practice discernible. More 
experimentation and research obvi- 
ous. the future may expect 
see still further improvements metal- 
lurgy and the continued displacement 
obsolete equipment. 
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Mines the Mother Lode Belt and Some Adjacent 
Areas Reflect Optimism Based 
Greatly Improved Situation 


mining stimulated the enhanced 

price gold much evidence 
the Mother Lode and near-by dis- 
tricts the north. Although one can- 
not with justification write “boom” 
conditions, inasmuch all activities are 
being conducted conservative scale, 
the indications are that the situation 
will improve still more with the solving 
legislative problems that beset the 
gold-mining industry the State, some 
which have already been discussed 
other pages. Wise legislation 
taxation and industrial compensation in- 
surance would attract capital, much 
needed for plant modernization, explora- 
tion, and the reopening idle mines. 


RENEWED INTEREST gold 


506 


Enactment the Placer Mining Dis- 
trict Act, referred discussing hy- 
draulic mining pages 491 and 492, 
has established peace between agricul- 
tural and hydraulic mining interests and 
paved the way for the revival in- 
dustry that has yielded considerable 
wealth the past. Drift mining the 
exploitation buried river channels 
has been revitalized better knowl- 
edge Tertiary channel geology and 
betterment mechanical equipment for 
handling gravel and water. Likewise 
lode mining: Here the use improved 
equipment and the application flota- 
tion, making possible the conduct 
mining greater depths well the 
beneficiation ores hitherto held non- 


Huttl 


Assistant Editor 


commercial, have played conspicuous 
part the general revival mining 
the State. 

the following paragraphs the min- 
ing operations the Mother Lode 
belt will described, beginning the 
northern end the belt and proceed- 
ing, generally speaking, southward. For 
the convenience the reader who 
wishes follow the discussion geo- 
graphically, referring the text the ac- 
companying map, the narrator will pref- 
ace this description with discussion 
the principal operations Sierra and 
Nevada counties north the northerly 
end the Mother Lode, omitting the 
Nevada City-Grass Valley area, which 
dealt with separately article 
pages 511 515. third article 
deals with the northernmost operations 
the State, Shasta, Siskiyou, Lassen, 
and Trinity counties. The mines the 
southern counties south Tehachapi 
Pass, all them underground lode min- 
ing enterprises, are likewise considered 
separately fourth article pages 
518 521 inclusive. These four articles, 
together with the preceding pages 
dredging and hydraulicking operations, 
will give the reader comprehensive 
picture the extent and character 
the gold-mining industry California. 

Sierra County mining districts have 
been producers gold since the earliest 
days California gold mining. 
other California gold camps, placers 
yielded the bulk the earlier produc- 
tion, but during the last years lode 
deposits have been the source most 
the gold produced. This mining area 
differs from other districts the State 
that nearly all the production 
obtained from small shoots high- 


ore, which may yield several 


thousands dollars the ton. 
consequence, constant development 
necessary and mills are usually 
moderate size. 

Hydraulic mining and drift mining 
have received considerable attention re- 
cently. Hydraulic operations are car- 
ried Bald Top, Pryde’s, Goodyear 
Creek, Indian Hill, and Joubert’s. The 
mines operating along the North Yuba 
drainage may impound their tailings be- 
hind the Bullard’s Bar dam paying 
the Pacific Gas Electric Company 
small amount per cubic yard. 
the gravel area north Downieville, 
the Ruby, Bald Mountain, Mohawk, 
and Golden Bear mines are operation, 
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South. Lhe Visitor California’s 


Gold Mines Finds Conservative, 
Substantial Activity 


and exploration buried river channels 
and washing mined gravel are car- 
ried steadily. The properties are 
well equipped with modern water- and 
gravel-handling machinery. one in- 
stance Eimco-Finlay mechanical loaders 
are used underground. 

Lode mines active Slug Canyon, 
south Downieville, include 
Finney, Triple Pocket, and the City 
Six, which recently installed 35-ton 
Straub mill. the ridge the west, 
the Shamrock Mexican mine driving 
vein, and the Blue Jay mine 
50-ton mill course erection. 
North Downieville, the Oxford mine 
and the Standard mine, Sailor 
Ravine, are operating, and the Keystone 
mine, near Sierra City, now milling 
ore. the Alleghany sector, the 
Original Sixteen-to-One mine continues 
the largest producer gold. 
The mine well equipped with hoisting, 
tramming, and drilling machinery, and 
the mill operating steadily. 

Kanaka Creek drainage basin include 
the Oriental mine, the valley Wet 
Ravine north Kanaka Creek, and the 
Kenton property, the south side 
Kanaka Creek near Alleghany. the 
Oregon Creek drainage basin, the Brush 
Creek mine, near the Mountain House 
saddle, being reopened. the Ruby 
mine, drifting progress reach 
quartz vein beneath Tertiary channel. 
The Excelsior mine, north Downie- 
ville, has built new road and plans 
explore quartz vein discovered while 
working gravel years ago, and opera- 
tions have been started the Tele- 
graph mine, near Saddleback. Develop- 
ment work carried the Plumbago 
mine, Hope Ravine, and the Ger- 
man Bar mine, the south bank the 
Middle Fork the Yuba River. 
125-ton mill being erected the 
Ready Bullion mine, Blairsden. 

the northern part Nevada 
County, near Poorman Creek and the 
town Washington, the Spanish 
mine, which was long owned 
Bradley and has been operated dif- 
ferent times. developed adit 
and winze extending from the 100-ft. 
level depth 400 ft. The vein 
along contact barite. small 
electric hoist serves the two-compart- 
ment winze, and the ore extracted 


tramway mill 3,000-ft. altitude. 
The mine now producing from 
tons ore day. the mill, ore 
crushed rock breaker and ground 
Hardinge ball mill operating 
closed circuit with Dorr classifier, 
and the pulp treated cyanide solu- 
tions four agitators, two Hardinge 
thickeners, and finally 
Oliver filter. Gold-bearing solutions 
are precipitated Merrill-Crowe 
unit and the precipitate refined and 
melted oil-fired tilting furnace. 
weight. The property making 
modest profit. 

Another property controlled the 
Bradley interests the San Juan mine, 
formerly known the Boss mine, near 
North San Juan. small opera- 
tion worked from shaft, and small 
shipments gold-copper ore are made 
from time time Tacoma. Near 
Washington also the Omega hydraulic 
mine, operated the Hoge interests, 
Nevada City. The company has in- 
stalled extensive water system and 
has available seven large giants. Lum- 
ber for flumes and sluices obtained 
from the company sawmill near by. This 
property operated only during the 
water season. The Zeibright mine, near 
Emigrant Gap, Newmont subsidiary, 
active, and the ten-stamp mill being 
remodeled for 150-ton capacity. 

the Auburn area, the Dairy Farm 
Gold Corporation treating about 100 
tons gossan cyanide plant 
Lincoln. The ore mined with power 
shovels, and trucks are used for haul- 
ing the processing plant. 
Penryn, the Auburn-Chicago Company 
operating the Chicago mine and the 
Elizabeth and Mary Len holdings, and 
50-ton mill available for milling 
ore. The company has recently leased 
the Bright Hope mine, Georgetown, 
and now equipping the property. 
25-ton mill operation the 
Alabama mine, near Penryn. 


Along the Mother Lode 


Leaving Auburn, the next objective 
the Georgetown mining district, which 
the northernmost part the Mother 
Lode belt. Three 
operating this district: the Beebe 
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mine, Bradley subsidiary; the Sliger 
property, operated the Middle Fork 
Gold Mining Company; and the 
mine. 

The Beebe mine served two- 
compartment shaft 350 ft. depth, 
which single skip actuated elec- 
tric hoist provides hoisting service. 
centrifugal pump underground handles 
the small amount water that the 
mine makes. The mine plant includes 
compressor and the usual repair shops, 
change house, and office, and its capacity 
300 tons per day. About tons 
ore per day hauled trucks from 
the Alpine mine, neighboring property, 
the Beebe mill. The latter contains 
two Hardinge-Hadsel mills 
with capacity 200 tons each per 
hours. 

Here the mill pulp received drag 
classifiers, which discharge minus 80- 
mesh product. Flotation equipment con- 
sists two twelve-cell Kraut flotation 
machines. The concentrates are ground 
pebble mill minus 400 mesh and 
then agitation and continuous counter- 
current cyanidation two agitators and 
four thickeners are employed. Merriil- 
Crowe equipment used for precipitat- 
ing the gold-bearing solutions. The 
final precipitate dried and smelted 
crucibles placed oil-fired furnaces. 
Flotation tailings and the tailing from 
the concentrate treatment average 0.01 
oz. and 0.03 oz. per ton respectively. 
The enterprise has been through con- 
siderable 
with reference the Hadsel mill, and 
has not yet reached the point profitable 
production. 

the Sliger mine, about 100 tons 
ore being milled per day. Develop- 
ment consists 850-ft. incline shaft 
and extensive underground workings. 
Exploration work progress the 
600, 700, and 800 levels. Discovery 
new orebody measuring ft. width 
and 180 ft. long the 700 level has 
added considerable tonnage available 
ore reserves. the downward exten- 
sion develops the 800 level antici- 
pated, steady production assured for 
some time. Changes the mill, made 
recently, include replacement the 
fifteen stamps with Symons cone 
crusher and installation new ball 
and regrind mill. The pulp treated 
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Kraut flotation machines 
concentrates are trucked the Selby 
smelter. 

Ten stamps are dropping the 
mine, Georgetown, crushing through 
40-mesh screen about tons ore 
day. Ore mined from 20-ft. ledge 
the 80-ft. level hand drilling and 
blasting. The mine developed 
600-ft. tunnel, the mouth which 
80-ton storage bin with rock 
breaker and the Union Iron Works 
stamp mill and amalgamation 
Seven men are employed. 

Substantial activity prevails the 
Placerville area. Mountain Copper 
Company equipping the Big Canyon 
mine, miles south Shingle Springs, 
which the largest undertaking the 
Mother Lode. The mine was located 
1885 when the surface formations 
were hydraulicked. The vein was then 
worked and the ore milled 
Later twenty-stamp mill was erected 
and the property mined the 100-ft. 
level, which time Hayward and Lane 
took over purchase. The Big 
Canyon Gold Mining Milling Com- 
pany was organized and ten stamps 
were added the twenty-stamp mill. 
The purchase price, some $75,000, 
said have been paid from profits. 
The orebody slates, schists, and 
some serpentine, and the pay shoot, 
400 ft. more length, 
worked large stopes. has been 
partly developed incline shaft 
depth 750 ft. The company 
now erecting surface plant and 300- 
ton flotation plant and planning 
production about the beginning 
1935. 

About miles north Shingle 
Springs the Pyramid mine, operated 
the Gold Reserve Mines Company. 
The mill now treating about 125 
tons ore day, and plans are matur- 
ing increase the scale operations 
150 tons. The ore crushed 
Traylor gyratory crusher, which 
followed grinding 6-ft. Traylor 
ball mill operating closed circuit 
with Dorr duplex classifier, the 100- 
mesh product being treated cyanide 
plant. 
treated bag precipitation unit, and 
the precipitates smelted tilting 
furnace. The mine opened 
700-ft. shaft, through which hoisting 
done 2-ton skips operated elec- 
tric hoist. The surface plant comprises 


mine and cyanide plant, 
near Shingle Springs, Eldorado 
County 


2—Shaft and flotation plant Amador 
Star mine, operated West America 
Gold Mines, Inc., the Plymouth area 


mine and stamp mill, near 
Georgetown 


4—The 250-ton mill Montezuma-Apex 
mine, Nashville 
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5—New 500-ton mill and crushing plant 

under erection Mountain Copper 

Company Big Canyon mine, near 
Shingle Springs 


G-E trolley locomotive 

hauling seven 8-ton bottom-dump cars. 

Carson Hill Gold Mining Corporation, 
Melones 


mill Kennedy Mining 
Milling Company Jackson, the 
Mother Lode 


8—Mine buildings and cyanide plant 
Argonaut Mining Company, Jackson 


the conventional repair shops, hoisting 


‘and compressor house, laboratory, office, 


charge operations. 

Gold Fields American Development 
Company reopening the old Union 
mine, near Dorado, and operations 
are now centered dewatering the 
shaft and erection surface plant. 
The Kelsey mine, about miles north 
Placerville, milling about tons 
ore day. The ten-stamp mill was 
reconditioned recently and contains, be- 
sides the stamps, Williamson 5x5-ft. 
overflow ball mill, drag classifier, 
four-cell Kraut rougher, 
Kraut cleaner machine, 
vacuum filters. The company has in- 
stalled additional I-R compressor 
and has purchased storage- 
battery locomotive for use the main 
haulage tunnel. About men are 
employed. 

the Plymouth sector, two major 
enterprises are active: the Montezuma 
mine, controlled the Montezuma- 
Apex Company, and the Amador Star 
mine, West America Consolidated 
Gold Mines Company property. Monte- 
zuma-Apex has recently installed 
second Marcy ball mill, Dorr classi- 
fier, and large thickener, increase 
the capacity the Montezuma mill 
250 tons. Recovery has been improved 
materially the use pulp sifting 
tables before and after flotation and 
hydraulic traps between the ball mills 
and classifiers. The pulp treated 
ten-cell Booth-Thompson flotation ma- 
chine. Underground exploration work 
carried according formulated 
plans. The has 
reached incline depth 1,300 ft., 
and the mine produces 150 tons ore 
day. The neighboring Nashville mine, 
also owned the company, has been 
rehabilitated and equipped, and now 
producing from tons day. 
Production hauled trucks the 
Montezuma mill. The company has 
recently acquired the Church and Ger- 
man mines, near Dorado, but 
major work has been undertaken there. 

West America Mines sinking the 
Amador Star shaft 1,000 ft. and plans 
increase the capacity the mill 
300 tons. The shaft being sunk 
the rate 100 ft. month, and sta- 
tion now being cut the 650 level. 
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The company recently purchased the 
old Bay State mine, near by, idle for 
years, which contiguous prop- 
erty, along the same vein system, with 
the shafts about 3,700 ft. apart. sur- 
face plant course erection and 
pumping has been started unwater 
the 1,065-ft. Bay State shaft. Power 
furnished 115-hp. diesel plant, 
which additional units are being 
added. Plans are under way erect 
short wire-rope tramway connect 
the two properties. 

the Gamblin mine, near Plymouth, 
Industries, Inc., Detroit, Mich., and re- 
opened early this year, the shaft has 
been deepened beyond 500 ft. The 
diesel power plant enlarged and 
flotation equipment added the 
50-ton mill. 

Activities the Jackson-Sutter Creek 
area are characteristic old-established 
camps. Save for the 1,000-ton tailings- 
treatment plant which Kennedy Mining 
Milling Company now building and 
the new 600-ton plant Central Tail- 
ings Company, completed last year, 
changes have been made the three 
properties active the district. Miners 
this area voted strike recently, and 
some the properties are closed tempo- 
rarily operating with reduced forces. 
Argonaut Mining, Jackson, has 
stamps operation produces 
around 250 tons per day. Concentration 
vanners continued, and the tailings 
therefrom flow gravity the treat- 
ment plant the Amador Metals Com- 
pany, short distance from the mill. 
Development work progress the 
lowest levels, where mechanical muck- 
supplanted hand work. Its neighbor, 
the Kennedy mine, operates stamps 
and produces about 150 tons ore 
day. regrinding unit and flotation 
machines have replaced the concentrat- 
ing tables formerly used. Exploration 
work continued the 5,250-ft. level. 
Production the Central Eureka mine 
exceeds 125 tons per day with stamps 
operation. the practice the 
Argonaut, mill tailings are re-treated 
custom plant, that the Central 
Tailings Company, managed Hamil- 
ton, Beauchamp Woodworth, San 
Francisco. 

Mokelumne Hill, about miles 
south Jackson, the Boston mine, 
Lucky Tiger-Combination 
sidiary, producing steadily. The 
mine developed 1,000-ft. shaft 
and extensive underground workings. 
Surface plant and mill are well equipped 
with modern machinery. The mill con- 
tains ball mill, Dorr classifier, modi- 
fied Forrester flotation unit, and 
Oliver filter, and has capacity 150 
tons. About men are employed, 
working two shifts the mine and 
three shifts the mill. Other mines 
active the vicinity are the Kaiser 
William mine, with 15-ton mill 
operation, and the Lookout Mountain 
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mine, where 50-ton plant available 
for milling. Amity Mining Company 
operating two gravel properties 
Corral Flat, with fifteen men employed. 
50-ton plant available for washing 
the mined gravel. 

the gravel mining district between 
Angels Camp three 
major drift mines are producing, the 
Victor mine Calaveras Central, 
Angels Camp, and the Vallecito-West- 
ern and Golden River, near Vallecito. 
Each property opened vertical 
shaft equipped with electric hoist and 
self-dumping buckets skips, and 
mined gravel washed plant con- 
taining revolving trommel and series 
riffled sluices. Exploration work 
upstream, care being 
taken that proper drainage central 
sump effected all times. the 
Victor mine Eimco-Finlay loaders are 


Drilling underground the Beebe mine 


used development, and electric loco- 
motives are employed the main 
haulage tunnels. number smaller 
lode mines, including the property 
the Russell Gold Mining Company, 
Angels Camp, where new headframe 
and five-stamp mill are nearing com- 
pletion, have been rehabilitated, and 
more less active exploration 
progress. 

Carson Hill Gold Mining Corpora- 
tion, Melones, milling about 700 
tons ore day. feature its re- 
serves are the large bodies mineralized 
schist ranging from per ton 
value, which are found throughout the 
mine. Milling consists crushing 
jaw breakers and stamp grinding 
pebble mills, amalgamation, tabling, and 
cyanidation. detailed description 
the enterprise will given the gen- 
eral superintendent, John Burgess, 
early issue. Perhaps well 
add that the success which accom- 
panied the reopening the mine has 
had stimulating influence the mining 
industry encouraging other projects 
for reopening idle mines. 


The Sonora, Jamestown, and Tuol- 
umne districts are busy. the numerous 
small mines and prospects operation 
many have merit and may time 
velop into steady producers. Mines 
active near Sonora include the Golden 
Eagle, equipped with five-stamp mill; 
the Belleview, the Remington, and 
others. Near Tuolumne, the Columbus 
mine producing, and the adjoining 
Sunny South mine course de- 
velopment. The Columbus 
equipped with ten-stamp mill contain- 
ing besides the stamps Deister table 
and four-cell Fagergren flotation ma- 
chine. The mine opened two- 
compartment incline shaft and produces 
about tons ore day. 

the Jamestown area the Mazeppa, 
Senator, Heslep, Nigger Billy Hill, 
Jumper, Eagle-Shawmut, and the Virgin 
Valley gravel mine are operation. 
The first two mines have 50-ton mills, 
the former also milling the ore from the 
Jumper mine. Long 
have reopened the Eagle-Shawmut mine, 
near Chinese Camp, and have started 
development work the 1,200-ft. level. 
Installation 300-ton Buchanan mill 
planned. 

Increased activities also prevail 
Mariposa County, which 
southernmost part the Mother Lode 
belt. Bagby, the 
Josephine mine, Bradley subsidiary, 
being developed from adit. 
small mine plant and belt-driven com- 
pressor provide mining facilities. The 
property has been operation for 
about years, and produces about 100 
tons ore day. The mill contains 
rock breaker, Hardinge 8-ft. 30-in. 
ball mill, and classifier. The classifier 
overflow handled twelve Kraut flo- 
tation cells, which give arsenopyrite 
concentrate with gold content about 
per ton. Concentrates from this 
property are shipped truck the 
Selby smelter. 

Hornitos, the International Min- 
ing Milling Company has completed 
the first ten-stamp unit its Mount 
Gaines property, and milling about 
tons dump ore day. Additional 
operation the Doss mine, also near 
Hornitos. Duleeke, Inc., owner the 
Duleeke mine, Groveland, has com- 
pleted the installation 35-ton mill. 
Ore handled successively jaw 
crusher, Marcy ball mill, 
amalgamation table, and two Kraut 
flotation cells. Mine development con- 
sists shaft about 200 ft. deep, with 
levels 50, 75, 100, and 165 
face equipment includes hoist, pumps, 
Rix compressor, and small repair 
shop. 

Many other small mines and prospects 
the county are more less active 
exploration the throes pre- 
liminary refinancing, but space limita- 
tions make impossible detailed descrip- 
tion them. 
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APPROXIMATELY square 

miles the rolling foothills 

the westerly Sierra Nevada slope, 
lying about midway between the Sacra- 
mento Valley and the mountain range 
summit, are embraced the Grass 
Valley-Nevada City mining districts, in- 
cluding several areas vein occurrence, 
each having its local designation. 
general, the elevation the region 
varies from 2,000 3,500 ft. 

The Nevada City district includes 
within its boundaries the main central 
core granodiorite, occupying 
area about miles size, with the 
northeasterly volcanic capped Harmony 
Ridge and its buried ancient auriferous 
gravel channels extending miles; 
also the easterly and southeasterly con- 
tact zone igneous and sedimentary 
rocks the Willow Valley and Deer 
Creek basin, and the strongly fissured 
Calaveras slates the Banner Mountain 
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Prosperity Rules 


Grass Valley 
And Nevada City 


New activities add the uninterrupted successful 
record the former and relieve the latter. Here 


was seen the first quartz 
creek-bed placer workings. 


mining and the earliest 


eralization characterizes the geology the area 


area, about miles length; the 
numerous vein systems the narrow 
slate belt and elongated lens-like diabase 
formation extending from the westerly 
base Banner Mountain through the 
Canada Hill and Gold Flat sections and 
across the lower westerly Deer Creek 
basin Indian Flat, distance 
miles more; with the Cement Hill 
buried channel and bench gravel system 
this westerly area. 

Within the granodiorite formation are 
least fourscore prominently defined 
veins, exposed outcropping traced 
exploration for lengths ranging 
from few hundred feet much 
mile more along the stronger vein 
systems. The major veins the 
westerly area are general north- 
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south course, dipping east and parallel- 
ing the master veins along close 
the slate contact. The more numer- 
ous and stronger veins the easterly 
area are east-west course and north 
dip, with frequent cross-coursing veins 
usually west dip. 

the easterly and southeasterly black 
carbonaceous slates, other than the ex- 
tension some the east-west fissures 
the granodiorite formation into these 
metamorphosed sedimentaries, there are 
along the westerly and southerly slopes 
Banner Mountain strong 
sistent fissures and vein systems 
generally north-south course and east- 
erly dip. 

Leading from the Banner Mountain 
slate formation northwesterly com- 
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paratively narrow belt similar slate 
averaging less than half mile width, 
which within its own fracture systems, 
and along near its contact with the 
granodiorite the north the diabase- 
porphyrite the south, fissures 
extending about right angles from 
either side this geological buffer, con- 
tains the principal gold-producing veins 
the Nevada City district, other than 
the large producing veins the Mur- 
chie mine the easterly granodiorite. 

Beginning the intensely fractured 
gore “foot” this long limb 
slate formation, which contains the fre- 
quently repeated parallel 
coursing veins the Mayflower-Canada 
Hill complex, continuous line 
fissuring and succession quartz out- 
crops ore deposits, known the 
Glencoe-Orleans vein system, extends 
for more than miles approximately 
along the center the narrow slate 
belt its abrupt northerly deflection 
Deer Creek. The Glencoe-Orleans 
vein system dips south. 

considerable strength the suc- 
cession north-south coursing veins 
the granodiorite the north this 
slate belt and the diabase-porphyrite 
adjacent the south. Within the 
granodiorite, the major veins, rep- 
resented the Canada Hill, Sneath 
Clay, and Mohawk veins this series, 
are quite flat westerly dip, with 
numerous intermediate veins east dip, 
whereas the main veins the south 
sented the Thomas-New England, 
the Potosi-Gold Flat, Pittsburgh, and 
Chicago veins, are east dip, with 
principally east-west veins south dip 
intermediate series. 

Immediately north the west end 
the Orleans vein fissure, the nar- 


Sixteen-hundred foot shaft Murchie 
Mine, Nevada City 


row slate belt, strong east-dipping 
fissure system the deflected slate for- 
mation represents the southernmost trace 
the famous Champion-Providence 
hanging-wall vein, which, about 
three-quarters mile further north 
the slate, departs near the old Provi- 
dence shaft, Deer Creek basin, into 
the granodiorite and has been con- 
tinuously mined the Merrifield- 
Spanish vein for about miles. 

Directly west the collar the old 
Providence shaft, intervals few 
hundred feet, parallel fissures and veins 
the slate are found, which mark the 
southerly end the Champion-Ural, the 
Wyoming, and the Home workings. 
The major Champion-Ural vein ex- 
tended northerly, short distance, 
from the slate and along the granite 
contact for distance three-quarters 


North Star shaft Empire-Star 
company 


mile more into and through the 
old Nevada City mine, beyond which 
courses abruptly westerly into the 
border granodiorite, and traceable 
surface and through shallow work- 
ings along near the slate contact 
few miles the South Yuba watershed. 

Approximately paralleling the Provi- 
dence-Merrifield vein, this westerly 
granodiorite area, are the Mountaineer 
vein system, explored for about three- 
quarters mile; the Reward-Cali- 
fornia-Gold 
sion former mines along about 
miles this system; and two veins, 
known the Midnight and the Nevada 
County, extending into the heart the 
Nevada City. 

Northwesterly along 
course these vein systems the lava- 
capped Cement Hill ridge, which 
buried gravel channels offer field for 


Empire shaft Empire-Star Mines 
Company, Grass Valley 


exploration. Along the lower benches 
these channels, the northerly 
boundary the townsite, sluice diggings 
the days yielded good gold re- 
turns. Here was the scene the first 
use canvas hose force stream 
water under pressure against gravel 
bank, which gave birth the hydraulic- 
mining industry California. 

Within the slate and diabase areas 
bordering the central granodiorite, 
addition the innumerable gold-bearing 
stringers and seams the Red Hill 
area the westerly Indian Flat 
section, are probably more 
well-defined quartz veins, which 
fair percentage have been developed 
profitable production during the past 
fourscore years. 

Almost parallel with the steep north- 
dipping slates and porphyrites forming 
the southwesterly boundary 
Nevada City district, and uniform 
distance about miles the south- 
west, belt black carbonaceous 
slates, also dipping north but few 
hundred feet coursing 
along the northeasterly border the 
Grass Valley mining district. Between 
these distinct borders zone 
gabbro-diorite, serpentine, 
coarse phases the older igneous rocks 
this foothill section. Except along 
the southwest edge this northwest- 
erly formation, contains few veins 
deposits other than occasional manga- 
nese chrome accumulations, and 
generally barren timber growth other 
than the distinctive scrubby nut pine, 
locally called “digger pine.” in- 
teresting trace the contacts the 
pronounced change tree growth 
the groves yellow pine, fir, cedar, and 
oak the sedimentary and later igneous 
rocks either side these older 
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basic rock formations the region. 

The Grass Valley mining district 
consists principally two exceptionally 
rich and highly productive areas. The 


central dome-like granodiorite plug, 
with tightly adhering roof-pendant 
bodies diabase porphyrites, con- 
tains the veins the Empire-North 
Star vein systems and those the 
Golden Center, Massachusetts Hill, and 
Gold Hill westerly areas; and the Alli- 
son Ranch and Osborn Hill vein series 
the south and southeast. Separated 
from this latest intrusive formation 
the schistose porphyrite diabase area 
containing the famous Idaho Maryland 
and Brunswick vein systems, south- 
west dip, their usual serpentine con- 
tacts, and also the Union Hill parallel 
veins near the slate contact reverse 
dip. Along this narrow belt black 
slates, northwest course for 
miles more from the Idaho Mary- 
land mines, frequent vein croppings are 
traceable within the slates, contact 
and along border zone about half 
mile wide over the northeast-dipping 
slates. These veins are principally 


course and dip closely paralleling the 
slate, dipping exactly opposite from the 
Idaho Maryland veins. 


the granodiorite area, the clay-slate 
belt, generally altered chert, about 
miles west and reverse dip from the 
blank slates the easterly boundary. 
This clay-slate shale belt devoid 
quartz veins gold-bearing mineral 
deposits, there being only minor ex- 
posure seams manganese ore near 
the west boundary the North Star 
properties. 

West this metamorphosed sedi- 
mentary barrier area gabbro- 
diorite containing lens-like serpentine 
bodies, and mass adjacent amphib- 
olite extending about miles length 
and miles width from the Deadman 
Flat section northerly Rough 
Ready and the slope Deer Creek, 
which forms interesting westerly 
annex the Grass Valley district. The 
veins it, usually north-south 
course, are comparatively short and 
intermittent extent, and ore deposits, 
“pockets,” are apparently caused in- 
fluenced “iron crossings.” 

Within the granodiorite and pendant 
diabase formations the main central 
areas the Grass Valley district are 
two major systems north-south 
coursing veins, originating great 


Headframe and surface plant, Bullion mine, near Grass Valley 


About miles northwest the Idaho 
Maryland, the Empress Mines Com- 
pany has developed extensive and 
profitable orebody several hundred 
feet depth the northeast dip 
the contact slate and gabbro-diorite 
associate rocks. Within quarter mile 
west the collar the Empress shaft 
the northerly end thin belt 
yellow clay-slate, coursing for about 
miles southeasterly parallel with the 
major belt black slates, thence 
diverging southerly course form 
the westerly boundary the central 
granodiorite area the Grass Valley 
district. This the steep west-dipping 
formation the approach which the 
North Star vein terminates 
westerly course fan-spread stringer 
fractures. this southerly portion 


depth the late igneous rock, prin- 
cipally west dip but with many veins 
east dip. several instances, 
now exposed mine workings, these 
form well-defined “conjugate fractures” 
reverse-dip veins arising from the 
west-dip series. 

the footwall the strong series 
more than twenty major west-dipping 
veins, extending northwesterly from the 
diabase crest and west slope Osborn 
Hill for three miles closely 
paralleling the easterly slate boundary 
this central section, forms 
vein system echelon succession, ex- 
tending into the granodiorite the 
southeasterly portion Grass Valley 
townsite, with mining therein extending 
deep beneath the residential section 
the town. This footwall system over- 
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lain persistent and apparently con- 
tinuous hanging-wall series several 
parallel veins the 
south from the Golden Center mine, 
the midst the community, for three 
miles more through the Omaha- 
Hartery mines the Phoenix the 
west the southerly Allison Ranch 
area. The Allison Ranch vein and its 
extension northerly along the bed 
Wolf Creek closely parallels the hang- 
ing-wall series distance about 
quarter mile east for about mile 
length. 

Between these strong west-dipping 
vein systems, the southerly portion 
the granodiorite, the outcrops 
many east-dipping veins have been 
traced the surface and shallow 
prospecting. Extensive development 
has progressed periods the main 
easterly hanging-wall series the 
west base Osborn Hill, the Alaska- 
Bullion workings, and the extreme 
footwall, miles more southwesterly 
the Norambaqua and the overly- 
ing Syndicate-Amador vein. Closely 
paralleling the cherty-slate belt the 
west boundary this portion the dis- 
trict are the North Star-New York Hill- 
Massachusetts, and Gold Hill major east- 
dipping vein systems, apexing the 
pendant diabase and entering the grano- 
diorite considerable depth the 
dip the veins. Although the apex 
the North Star vein the footwall and 
the New York Hill the hanging wall 
this series course about east-west 
the southerly diabase formation and 
dip flatly the north, each vein con- 
forms with the usual nearly north-south 
course and east dip the principal 
fractures the granodiorite depth 
into that formation reached. Imme- 
diately underlying the New York Hill 
vein exceptional anticlinal 
“roll-over” vein, the south flank 
which drops onto the North Star vein, 
and the north flank—of exceptional 
richness—closely parallels the New 
York Hill vein. short distance 
west the course the New York 
vein 
system are several small west-dipping 
veins representing the last fissuring and 
vein filling this westerly diabase area. 

the and southeast- 
erly edges this central section are 
two volcanic ridges capped with lava 
muds and breccia containing buried 
auriferous gravel channels coursing ap- 
parently along softer slate formation, 
now separated about miles 
erosion down into the present cross- 
coursing stream bed Wolf Creek. 
the southeasterly channel sections, prob- 
ably enriched erosion the Osborn 
Hill veins, but little exploration de- 
velopment other than the brief drift 
working the old Town Talk Company 
has been done. However, the Alta Hill 
section the northwest end the 
district has been worked for about three- 
quarters mile the downstream 
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course, with yield several hundred 
thousand dollars’ worth gold. 

the massive Union Hill-Brunswick 
porphyrite-schist and diabase forma- 
tion, apparently southwest dip, with 
its footwall contact area serpentine 
and gabbro-diorite, into the latter 
which projecting tongues lens-like 
trude outcrop the surface, with 
veins, usually quartz, ore deposits 
occurring along such contacts. The ex- 
ceptionally strong and rich Idaho Mary- 
land vein extends the south dip and 
flat southeasterly rake both quartz 
and orebody from the serpentine-gabbro 
area along tongue diabase hang- 
ing wall into the deep-seated later 
igneous formations. Serpentine has 
been found deeper levels the foot- 
wall the Brunswick veins which 
originate the schist formation one 
mile more from the Idaho mine, and 
these and the overlying Union Hill veins 
are southwest dip. the serpentine- 
gabbro area the north the Eureka- 
Idaho vein croppings, the diabase in- 
trusives and accompanying vein sections 
and fissuring are flat reverse dip 
the north. Development the Alpha- 
Kentucky and the Golden Gate-Spring 
Hill this north-dipping series 
has resulted date comparatively 
small yield gold from less persistent 
orebodies depths not exceeding 
1,000 ft. 

The westerly annex the Grass 
Valley district, extending from Dead- 
man Flat Rough Ready, com- 
mences with elongated body 
gabbro-diorite and serpentine 
areas therein, adjoining the cherty-slate 
west belt for length miles 
more and width averaging about three- 
quarters mile. number in- 
termittent vein croppings, usually 
serpentine contact, occur along the 
length this formation, and the 
northerly Gold Mound-Sunflower area, 


mill Lava Cap 
Gold Mining Corporation, Grass Valley district 


Below—Empress Gold Mining Company’s 
flotation plant, Newtown district, Grass Valley 


the extension southerly narrow 


slate belt into the contact between 
gabbro and amphibolite, with local as- 
sociation serpentine lenses, makes 
strong network series veins en- 
couraging geological character, ex- 
plored only superficial depth. The 
westerly amphibolite area, extending 
from Deadman Flat Rough Ready, 
contains many veins varying strikes 
and dips, beginning with the strong 
parallel systems the Alcalde-Nor- 
mandy-California-West Point groups, 
now being developed about 1,000 ft. 
depth the Mattie Mines Company, 
and thence northerly through succes- 
sion veins the South Hill, Osceola 
Ravine, Olympus-Baltic, and Bunker 
and Randolph Hills groups. 
Immediately north Rough Ready 
and Randolph Hill, the south slope 
Deer Creek, massive granodiorite 
area extends many miles north and 
west. Along the easterly and southerly 
portion this older foothill granodio- 
rite, veins generally east-west course 
occur along Deer Creek basin the 
Hudson Black Kentucky Ridge 
properties, and northerly therefrom the 
Keystone Divide Company 
pected 150 ft. depth strong north- 
south veins steep east dip, containing 
heavy, light-colored, sulphide ore. 
Historically, and 
Nevada City and the westerly Rough 
Ready area were the scenes the 


placer gold workings California 
1849 and the early ’50s. Wolf Creek, 
Deer Creek, and Squirrel Creek basins, 
enriched erosion the vein systems 
these respective pioneer districts, 
were exceptionally rich. 
Valley, Gold Hill overlooking the 
virgin Boston Ravine placers, the 
spring 1850, the first discovery 
gold quartz was made, and there- 
upon was begun the first active gold- 
quartz mining California. 

Sluice mining into the bench gravels 
the hillsides Nevada City and 
Randolph Hill east Rough Ready 
represented the first working gravels 
the “dead streams” this vicinity, 
and hydraulic mining was first instituted 
Nevada City. Since those historic 
days, quartz mining has developed 
intermittent stages advanced depth 
mechanical equipment improvements 
permitted, until today Grass Valley 
the Idaho Maryland reopened 
2,300 ft. vertical depth, the Empire has 
reached 7,000 ft. incline, and the 
North Star 9,200 ft. incline depth, 
which 1,600 ft. below sea level. 
Nevada City the Champion mines, now 
idle, reached depth 2,800 ft. 
about 30-deg. incline, and the Murchie 
now operating about 1,600 ft. 
vertical. the Deadman Flat-Rough 


Ready district, aside from the Mattie 
mine, now 800 ft. more deep, and 
the old California shaft, 600 ft. deep, 


only shallow workings, not exceeding 


200 ft. depth, have yet been reached. 

Quring the past three years, the 
Nevada City district, which was prac- 
tically dormant following the War, 
prosperity has been revived the de- 
velopment rich sulphide ores the 
Hoge mine new area north Har- 
mony Ridge, and the development 
the Murchie mine production 200 
tons per day. Promising work done 
the Lava Cap company the vein 
systems the former Greenhorn- 
Central Consolidated Mines and the old 
Banner mine, the flanks Banner 
Mountain, indicates possible long life 
successful production. addition, the 
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West Mines Corporation, recently re- 
organized the California-Sierra Gold 
Mines, Inc., now realizing profitable 
returns from ores mined from 220-ft. 
shoot the Hussey mine, Willow 
Valley, and undertaking the develop- 
ment the Canada Hill mine, which 
the company has equipped and un- 
watered, well the Ragon mine, 
the northwest course the Merrifield- 
Spanish vein. higher recovery the 
gold values the sulphide ores this 
district has resulted from the use 
flotation without amalgamation. Ores 


heretofore considered “rebellious” yield 
this treatment. 

Grass Valley successful mining 
from 1850, usually with least one 
large mine operating considerable 
magnitude development and profit 
production, and with many smaller ones 
various stages exploration pro- 
duction. The main central area, de- 
veloped through the Empire-Osborn 
Hill and North Star-Gold Hill systems, 
now owned and operated the 
Empire-Star Mines Company, 
subsidiary Newmont Mining, which 
also owns and operates the Murchie 
mine, Nevada City. The gold yield 
these properties probably aggregates 
over $2,500,000 per year result 
present operation 140 stamps 
Grass Valley and 200-ton flotation 
plant Nevada City. The gross pro- 
duction these properties date 
about $100,000,000. 

The Golden Center mine, developed 
1,100 ft. incline depth the Drome- 
dary footwall vein and crosscuts west 
into the Church Hill veins west dip, 
operating its twenty-stamp mill 
ore from this and other properties. The 
principal owner this mine also 
actively developing the Black Bear and 
Forlorn Hope veins Deer Creek 
basin, and has recently started explora- 
tion from the Alta Hill shaft for gravel 
channel development. Overlying the 
Golden Center-Church Hill veins are 


Golden Center stamp mill, Grass Valley 


the rich west dip veins the Peabody 
and Boundary mining properties. 

Grass Valley Bullion Mines Com- 
pany has equipped and reopened the old 
Bullion shaft and workings depth 
1,500 ft. east dip. Ore mined 
trucked the Hoge mill, near 
Nevada City. the extreme south- 
west end the Allison Ranch section, 
the Phoenix Park claim being ex- 
plored 300-ft. incline depth. 

The Idaho Maryland mine, with its re- 
markable flat-raking oreshoot, which 
was worked the ’70s from the sur- 
face 800 ft. the Eureka mine, and 
2,000 ft. the and early 
the Idaho and then the Maryland terri- 
tory, was for nearly years the main- 
stay Grass Valley and the best pro- 
ducing mine California. Until its 
successful rehabilitation Errol Mac- 
Boyle during the past few years, had 
produced over $23,000,000, and last year 
again entered the million-dollar-per-year 
production class. With the extensive 
acreage now owned, the 
Brunswick-Union Hill and large tracts 
footwall formation and undeveloped 
veins probably great prospective 
value, this property has possibilities 
successful development extent and 
great depth. The Brunswick mine, re- 
cently equipped and reopened 1,250 
ft. vertically, yielding good tonnage 
profitable ore. The company has 
recently found necessary curtail 
underground mining because limita- 
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Left—At the Idaho Maryland. New flotation 
and cyanide mills background 


tion mill capacity, the stamps 
being oversupplied with ore. Increase 
milling facilities now under way. 

About 1,000 ft. north the old 
Eureka workings, which dip south, the 
flat north-dipping Spring Hill vein 
being explored 900 ft. depth the 
incline, and from the easterly drifts 
openings are being made into the Golden 
Gate workings, which are 1,030 ft. deep 
and have been filled with water for about 
years. 

Nearly four miles northwest from the 
Spring Hill veins, the contact 
gabbro-diorite and east-dipping slate, 
the Empress Mines Company has re- 
opened the former Newtown Dull 
mine its 150-ft. level, 
mediately gone downward strong 
sheeted ribbon-structure vein several 
feet wide, which orebody reach- 
ing 450 ft. length has been followed 
the 800-ft. level. This vein 
ft. more thick, and several 
hundred thousand tons ore 
estimated value about $10 per ton 
now developed. new 200-ton flotation 
mill nearing completion, and the prop- 
erty will soon start profitable production. 

The total output gold from quartz 
mining from 1850 date these dis- 
tricts has reached $200,000,000, 
which fully per cent has been from 
the mines the Grass Valley district. 
last year’s gross yield slightly 
more than $3,800,000, about per cent 
came from the Grass Valley mines, 
thanks the Idaho Maryland. addi- 
tion the gold produced quartz min- 
ing, these districts have probably yielded 
from $15,000,000 $20,000,000 from 
early-day creek-bed and ravine pan- 
and-rocker mining, gravel-bench sluice 
mining, and drift and hydraulic mining 
later periods. Probably about per 
cent this came from the Nevada City 
and tributary placers and drift mines, 
and from per cent from the 
Rough Ready areas. 
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producer northern California, 

the Mountain Copper Company, 
Ltd., Matheson, Shasta County, 
mining gossan ore from open pits and 
hauling trucks the 700-ton cyanide 
plant, where crushed rock 
breakers and rolls, screened, and finally 
leached large vats. Gold-bearing 
solutions are precipitated Merrill- 


the largest gold 


Crowe unit, and the precipitate 


refined and melted. The company has 
recently purchased the Big Canyon 
mine, near Shingle Springs, Eldo- 
rado County, and now equipping 
operate large scale. 

Somewhat similar this gossan 
mining are the operations the King 
Solomon Mines Company, near Black 
Bear, Siskiyou County. Mining 
done open pits with large tractor, 
which mounted scraper blade 
(called and power 
shovel. The gold occurs ancient 
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Averill 


District Mining Engineer, 
California State Division Mines, 
Redding, Calif. 


schist, which one time was probably 
part sedimentary series. Treat- 
ment consists grinding Hardinge 
pebble mills and amalgamation 
plates. Some flotation work has been 
done. Plant capacity approximately 
300 tons per day. 

Development proceeding an- 
other similar property Siskiyou 
County, operated Goldberg and 
Sullivan, Etna, and called the Queen 
Sheba. The method used cut 
trenches ft. wide and much 
ft. deep with road-building machin- 
ery consisting plow and 60-hp. 
diesel tractor, equipped like the other 
with scraper blade. The schist 


Siskiyou, Shasta and Lassen 
County Districts Are Active— 
Hydraulicking 
Trinity County 


somewhat harder here than the 
King Solomon mine, and requires blast- 
ing. 50-ton pilot plant, thus far 
equipped for amalgamation only, has 
been installed. Mined ore loaded 
into trucks power shovel and 
hauled the processing plant. 

Flotation equipment has_ recently 
been installed some mines Siski- 
you County: the Gold Ball 
Company, the Lanky Bob, 
Mayland Mining 
Bear), all near Sawyer’s Bar. These 
are all lode mines exploiting quartz 
veins containing free gold and aurifer- 
ous sulphides iron and lead. Both 
the Gold Ball and the Mayland find 
considerable graphite their concen- 
trates, extracted from the black schist 
country rock. The veins often consist 
alternate bands this schist and the 
white quartz. 

Placer mining hydraulic methods 
active Trinity County. Northern 
California Mines Company has recently 
completed suspension bridge across 
the Trinity River Junction City, 
carry 34-in. and 28-in. water line. 
The pipes bring water different 
pressures, and will used work 
gravel terraces two different eleva- 
tions. The company expects have 
six large giants operation during 
the coming water season. Canyon 
Placers, Inc., Dedrick, has also 
installed extensive water system, 
and operated large scale during the 
past season. 

Dormant for many years, the Hayden 
Hill district, Lassen County, now 
coming life. The Hayden Hill Gold 
Corporation, Spokane concern, 
developing the Blue Bell group 
claims with crew eleven men. 
Harper, lessees, Adin, are 
shipping tons good ore the 
Selby smelter every two weeks from 
the Juniper mine. the Golden 
Eagle, Austin Woods and Mer- 
rill, Adin, are screening the dumps 
and leaching the fines obtained with 
cyanide. This district peculiar for 
California that the gold found 
Tertiary volcanic series tuffs and 
breccias. Much the free gold occurs 
gouge seams with ocher but 
quartz. However, the high-grade ore 
now mined the Juniper mine contains 
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Fifty-ton test mill, Queen Sheba mine, 
near Etna, Siskiyou County 


Hydraulic elevator, in use at Reeves Ranch 
mine, Happy Camp, Siskiyou County 


considerable vein quartz well 
gouge. the Diamond Mountain 
mining district, also Lassen County, 
prospecting active. 

addition the Mountain Copper 
Company, Ltd., mentioned previously, 
numerous mines and prospects are ac- 
tive Shasta County. Outstanding 
the French Gulch district, which has 
production record many millions 
dollars. Acabada Mining Corporation, 
French Gulch, now has operation 
60-ton flotation mill containing new conglomerates. The ore white quartz working vertical range about 
crushing, grinding, and flotation equip- containing free gold and auriferous 1,000 ft. above the creek level adits, 
ment. The Scott Company, pyrite, galena, sphalerite, and shaft that reaches 1,500 ft. below 
French Gulch, has reconditioned the and chalcopyrite. The the creek. This gives known vertical 
ten-stamp mill the Milkmaid mine, carbonaceous material the dark- range 2,500 ft. this mine. the 
and has added flotation. Gold ores colored slates supposed have precip- elevation some the mines higher 
this district are associated with gold, forming high-grade shoots. the ridge taken into account, 
sive dikes soda-granite porphyry With one exception, the mines range will increased least 
and diorite porphyry the Bragdon been worked entirely from adits. The study these old mines for 
(Carboniferous) series slates and Gladstone mine, however, addition extensions orebodies seems justified. 
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Important discoveries fea- 
ture recent developments 
vein mining Southern 
California—New activity 
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Gold Mining Makes New Gains 


gold mining the southern coun- 

ties California has increased ac- 
tivity not only the old-established 
districts, but has also resulted new 
discoveries importance old and new 
areas. The active districts are Mojave, 
Randsburg, Havilah, and Kernville. 

Important new strikes commercial 
ore have been made the desert areas 
Kern, Los Angeles, and San Ber- 
nardino counties, the most outstanding 
developments being the discovery 
high-grade gold ore near Neenach, Los 
Angeles County; Old Pete mine, near 
Ludlow, San Bernardino County Silver 
Queen mine, the Mojave desert; and 
Drunkard’s Dream, Kern 
County. 

Application the flotation process 
for treating gold ores has resulted the 
reopening various old properties such 
the Big Blue mine, Kernville, and 
the Wilshire Bishop Creek mine, near 
Bishop, Inyo County. 

brief description operating mines 
the different counties this part 
California given the following 
paragraphs: 

Inyo County, the Big Horne prop- 
erty comprises eight claims 
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Tucker 


Mining Engineer, 
State Division Mines, 
Los Angeles, Calif. 


Beveridge mining district, the east 
slope the Inyo range elevation 
6,000 ft. The owners are Sam 
Spear and Wilson, Lone Pine. 
1933 Spear resumed development 
and has been making shipments 
high-grade ore the smelter Mid- 
vale, Utah. Four parallel quartz veins, 
ft. wide, occur granite. They 
deg. Development consists 
incline shaft 380 ft. deep, with drifts 
the 100, 200, and 300 levels; and two 
tunnels. Twenty-four tons ore mined 
and shipped from high-grade orebody 
developed the upper tunnel assayed 
4.68 oz. gold and 16.60 oz. silver, 
with gross value $3,728.40. The 
ore sorted, sacked, and packed 
mules Mount Whitney, station 
the Southern Pacific Railroad. Five men 
are employed. 

The Wilshire Bishop Creek mine 
the Bishop Creek district, miles 
southwest Bishop, the western 
slope the Sierra Nevada, 8,500 ft. 


elevation. The owner the Cardinal 
Gold Mining Company, which Ber- 
nard Smith president and Val 
DeCamp, vice-president general 
manager, which purchased this property 
early 1934, the orebody occurs 
quartzite dike granite, striking 
The dike averages about 800 ft. 
width. Most the gold contained 
the iron sulphides. Average value $12 
$14 per ton. Development consists 
300-ft. vertical shaft, with levels 
200 and 300 ft. the 200 level the ore- 
body developed for distance 450 
ft. and the 300 level for 500 ft. Three 
hundred feet above the collar the 
shaft there 400-ft. tunnel driven 
deg. The estimated tonnage 
commercial ore developed about 
200,000. Recently the company built 
150-ton flotation plant. all men 
are employed. 

Fourteen miles north Ballarat, 
the Panamint district, the Burro mine, 
owned and operated the Panyo Gold 
Mining Company, Los Angeles. Four 
miles east Ballarat the Gold Bug, 
which owned and operated Mrs. 
Ada Norris, third property 
the Radcliff, miles east Ballarat 
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and comprising ten patented claims. 
The owner Clair, Los An- 
geles. 50-ton cyanide plant oper- 
ation, and eight men are employed. 

Kern County, the 
Summer mine, owned the Kern De- 
velopment Company, comprises eight 
claims, totaling acres, situated the 
Cove mining district, half mile north 
Kernville. Elevation 2,900 ft. The 
mine was taken under lease and bond 
the Atolia Mining Syndicate Decem- 
ber, 1933. McDonald general 
superintendent. 

The Big Blue-Summer lode occurs 
contact granite and schist and 
125 ft. wide. Vein quartz min- 
eralized with 
galena, and sphalerite. Development con- 
sists 400-ft. three-compartment shait 
and crosscut tunnel, with 
about 5,000 ft. drifts and crosscuts. 
Recent development thought have 
exposed 500,000 tons ore, averaging 
per ton. The company has recently 
installed 125-ton pilot flotation plant. 
Fifty men are employed. 

the Clear Creek district, the 
Drunkard’s Dream mine comprises eight 
claims situated miles east the King 
Solomon mine and miles from Havilah. 
The elevation 7,000 ft. Walsher 
and associates, Bakersfield, are the 
owners. This new discovery made 
Havilah. Three parallel veins striking 
deg. and dipping deg. NW. 
occur granite. width they vary 
from ft. Development consists 
100-ft. shaft and crosscut tunnel 
driven deg. W., 170 ft. the vein, 
with 200 ft. drifting the latter. 
Samples assayed $43 $100 per ton 
gold, with average widths ft. One 
hundred tons ore milled John 
Hooper’s mill Hobo Hot Springs 
averaged $75 per ton. The owners are 
installing 25-ton mill. Eight men are 
employed. 

the Mojave mining district, miles 
south the Mojave, the Elephant 
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Gray Eagle property. under lease 
Jesse Knight, Salt Lake City, who 
has fifteen men the payroll and about 
men leasing the property. The 
veins occur rhyolite porphyry and are 
more less parallel. They are 
ft. wide and are typical quartz veins 
carrying gold and silver. The cyanide 
plant has capacity tons day. 

the Green Mountain district, the 
Piute Mountains, miles northeast 
Caliente and elevation 7,500 ft., 
are the Gwynne Jennette Mines. The 
owners are Otto and Jack Geringer, 
Chicago. Three parallel veins occur 
granite. Vein width varies from in. 
ft. The vein quartz shows gold 
associated with pyrite and marcasite, 
usually free-milling high-grade. The 
average value this ore milled $40 
per ton. Development consists tun- 
nels. The mill tons’ capacity, 
the equipment being 4x4-ft. ball mill, 
Senn amalgamator, and 
table. Concentrates recovered carry 
$200 per ton. Eight men are employed. 

Randsburg, the Rand mining 
district, are the King Solomon and the 
Windy mines. They are owned 
and operated the International Min- 
ing Milling Company. Four veins 
occur schist and quartz-monzonite 
the Solomon property, the widths vary- 


ing from in. ft. The King Solo- 
mon shaft 580 ft. deep 45-deg. 
incline. Underground development con- 
sists 11,000 ft. crosscuts and drifts. 
The company treating about tons 
per day. The mill equipped with 
fifteen stamps followed 
amalgamation plates, 4x6-ft. Traylor 
ball mill closed circuit with Dorr 
classifier, conditioner, and four Groch 
flotation cells. Average value $9.50 
per ton. Recovery per cent, about 
per cent the gold being free. Total 
production Sept. $130,000. 

the west slope Soledad Moun- 
tain, elevation 3,800 ft., miles 
south Mojave, the Silver Queen 
mine, consisting one claim acres. 
This property was discovered Sept. 
17, 1933, George Holmes, who with 
his father, Holmes, now controls 
it. The vein rhyolite porphyry, 
strikes deg. and dips deg. 
NE. and ft. wide. The vein 
quartz mineralized with cerargyrite, 
argentite, and gold. Principal values are 
gold, the ratio being about per cent 
gold and silver. One hundred cars 
ore have been shipped Selby, return- 
ing average $30 per ton. Total 
production Sept. 1934, has 
amounted $200,000. Development 
consists two shafts, 100 and 200 ft. 


Above—Glory hole the Rand level the 


Yellow Aster mine, Randsburg 


Aster’s 250-ton mill. Anglo- 
American Mining Corporation lessee 
this property 
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deep respectively and ft. apart, sunk 
the vein, and 570 ft. drifting. All 
workings are ore, with neither wall 
exposed. The ore not sorted but 
shipped broken. Shipments amount 
tons day. Plans are being made for 
25-ton, all-sliming cyanide 
Thirty-five men are employed. 

property known the Tropico 
Mines lies miles northwest Rosa- 
mond, elevation 2,800 ft. The 
owner the Tropico Mining Milling 
Company, Clifford Burton, president. 
The vein system consists six parallel 
east-west veins that follow fault frac- 
tures the rhyolite. The veins dip 
deg. S., and vary from ft. 
width. Development consists shafts 
sunk the Home, Fairview, and Lida 
veins. Average value ore mined 
ranges from $16 per ton. The 
Fairview shaft 300 ft. deep. This 
claim leased Henry Kelsey and 
Edward Myler, Rosamond. Average 
value mined $15 per ton. The ore 
milled the Tropico company. Ten 
men are employed. Capacity the 
cyanide plant has been increased from 
tons per day. also mills ore 
from the Neenach district. 

The famous Yellow Aster mine, 
Randsburg, was leased the Anglo- 
American Mining Corporation, San 
Francisco, during the latter part 
1933. Underground development has 
had favorable results. Some changes 
have been made the mill increase 
capacity. The present plan screen 
and reject part the oversize material 
and feed the finer sizes 
stamps followed plate amalgamation 
and flotation ten-cell Kraut roughers 
and two Kraut cleaners. Plant capacity 
250 tons. Employees total 60. 

Los Angeles County mine 
known Big Horne, not confused 
with the property the same name 
Inyo County. miles east Palm- 
dale. The owner, Mrs. Fenner, has 
Angeles. The occurrence quartz 
vein ft. wide contact between 
gneiss and schist. The mine developed 
three tunnels different elevations. 
Average ore value per ton. 
diesel plant, air compressor, and 
50-ton flotation plant have been installed. 
Twenty-five men are employed. 

grade ore was made Rogers 
developing water purchased land. 
The property, known the Rogers- 
Gentry mine, comprises 160 acres, 
miles southeast Neenach 3,000 ft. 
elevation. The vein occurs contact 
gneissoid granite and quartzite and 
ft. wide. Development consists 
150-ft. tunnel and open cut 
the discovery point. the Brite Lease 
incline has been stoped for 
ft. surface. Ores from the Rogers- 
Gentry average $50 per ton gold, 
and Brite Lease ore runs about $40. Pro- 
duction Sept. 1934, has been $80,- 
000, distributed follows: Rogers- 
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Gentry, $45,000; and Brite, $35,000. Ore 
milled the Tropico plant. 

The New York mine, the Cedar 
district, miles north Acton, has been 
liams, Los Angeles. Development 
consists tunnels, the main one being 
800 ft. long, and 100-ft. winze. Vein 
width varies from in. ft. The 
average value the ore mined $30 
per ton. Production date has been 
$20,000. The ore milled two- 
stamp mill. 

Mono County, the Log Cabin 


plant. Men employed number 30, 
the west slope the Sierra Nevada, 
miles southwest Mammoth Lakes, 
elevation 9,000 ft., the Mam- 
moth Consolidated 
superintendent, the address the 
company being 1,240 Subway Terminal 
Building, Los Angeles. Mineralization 
principally confined belt crystal- 
line rocks about 500 ft. wide, and has 
general northwest course. Vein width 
averages ft. and the grade ore 
ranges from $15 per ton. Develop- 
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Above—Cyanide plant California Rand mine, Osdick, 
operated Kelly Gold Silver Mines 


shaft the California Rand Mine, Kern County 


Sunrise group consists seventeen 
claims, miles west Mono Lake 
Post Office, elevation 9,600 ft. 
The owner Simpson, Los 
Angeles. The property was acquired 
1933 the Mutual Gold Corporation, 
Spokane, and has been under active 
development during the past year, the 
work consisting 175-ft. shaft and 
several tunnels. The owners will drive 
lower tunnel the shaft. ten-stamp 
mill has been installed. Ore averages 
$15 per ton gold. Ten men are em- 
ployed. 

The Standard Consolidated Mines, 
that town. Leasers are extracting ore, 
which being milled the Standard 


ment consists two tunnels, 240 ft. and 
500 ft. respectively length and ft. 
apart elevation. The mine equipped 
with diesel power plant, compressors, 
and 50-ton concentrator. Six men are 
employed. Operations will resumed 
early date. 

Riverside County the Brooklyn 
Los Angeles. This the Dale min- 
ing district, miles northeast Mecca. 
The Campbell Gold Mining Company, 
which owns it, has leased 
Butler, Los Angeles. Two parallel 
veins 1,000 ft. apart occur granodiorite. 
Vein width varies from ft. One 
the veins developed tunnel 
550 ft. long, with 200-ft. winze. The 
other developed 750-ft. shaft, 
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with 5,000 ft. underground workings. 
The mill comprises 
stamps, amalgamation plates, and 25- 
ton cyanide plant. Present work con- 
fned treating 5,000 tons tailing, 
running per ton gold. Employees 
number eight. 

The Gavilan mines are miles west 
Perris, the Rancho Sobrante 
San Jacinto, the Pinacate mining dis- 
trict. They are under lease Ida Leona 
Mines Company, headed Nel- 
son, Riverside. Bates man- 
ager. Two parallel veins occur 


The Gold Crown mine comprises 
claims the Dale mining district, 
miles southeast Palms. The owner 
the Gold Crown Mining Company, 
Los Angeles, George Novell, president. 
Three parallel veins, ft. wide, 
occur granite. They are developed 
shafts 100 600 ft. deep. Mine equip- 
ment consists 25-hp. hoist and 
9x8-in. I-R compressor driven 
150-hp. marine gas engine. The com- 
pany installing diesel engine and 
50-ton cyanide plant. Twenty men are 
employed. 


Above—Standard Consolidated’s mill, Bodie, handling 
ore produced leasers 


Below—Death Valley, looking north from Furnace Creek ravine 


granite. Vein width in. ft. 
Development consists incline 485 
ft. deep. The company sinking new 
two-compartment shaft 300 ft. Equip- 
ment consists 15-hp. Fairbanks- 
Morse hoist, 300-cu.ft. compressor, 
4x5-ft. Marcy ball mill, Dorr classi- 
fier, amalgamation plates, and Wilfley 
table. Fifteen men are employed. 

Four and half miles southwest 
Perris the Good Hope, under lease 
Rith superintendent. Milling equip- 
ment consists 50-ton Marcy ball 
mill operating closed circuit with 
Dorr classifier, followed amalgama- 
tion and flotation. Present work consists 
treating material. 


Holdings the Calzona mines com- 
prise twelve claims the Bendigo dis- 
trict, miles southeast Vidal. The 
owner the Calzona Mines Company, 
Olund, general manager. The vein oc- 
curs contact schist and limestone. 
this mine the ore oxidized and 
carries gold and copper. Development 
consists tunnel 800 ft. long and 
200-ft. shaft, with 5,000 ft. drifts and 
crosscuts. The company installing 
diesel power plant and compressor. 
Twelve men are employed construc- 
tion and development. The company also 
plans install flotation. 

Six miles south Vidal the Alice 
mine, recently purchased the Re- 
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liance Consolidated Mines Company, 
headed Warner, Los An- 
geles. The vein occurs contact 
schist and granite and ft. wide. 
oxidized gold and copper ore, and 
averages $15 per ton gold. High- 
grade ore running $50 per ton gold 
shipped direct. The company has in- 
stalled 50-ton Marcy mill and con- 
centration plant. employs twelve men. 

San Bernardino County, miles 
south Atolia, the Atolia Rand Placers, 
Inc., operating. Morris presi- 
dent. Estimated yardage proved 
gravel 1,800,000, averaging 
gold. 1933, 100-ton mechanical 
screening and concentration plant was 
installed. Recoveries the mill are 
value $1.33, with 59c. per ton tail- 
ing. Eight men are employed. 

Early 1933, the Kelly Gold Silver 
Mines, Inc., Los Angeles, purchased 
the California Rand Silver mine, which 
had been the largest single producer 
silver the United States until 1930. 
situated near Randsburg, Kern 
County. Development consists 
1,442-ft. vertical shaft. The property has 
been operated steadily date the 
present company, 51,000 tons ore 
having been milled, with recovery 
$304,050, average value $5.95 
per ton. The flotation plant has handled 
175 tons ore per day. Employees 
number 75. Fully developed between the 
tenth and twelfth levels 75,000 tons 
ore, varying from $6.50 $11 per ton. 
ore mined varies from 
ft. 

The Yim-Wheelock, the Old Pete 
mine, the Buckeye mining district, 
miles south Ludlow. Owners are 
Lee Yim and William Wheelock, Lud- 
low. The discovery high-grade gold 
ore quantity the latter Decem- 
ber, 1932, caused much excitement. The 
ore occurs dacite 
porphyry, the cementing material being 
quartz and hematite. places the entire 
mass white, granular quartz, carrying 
free gold. The strike the mineralized 
zone east north, and the dip about 
open cut, the ore ft. wide and about 
500 ft. long. Average grade shipped was 
0.81 oz., $16.20 per ton gold. Gross 
production date $21,000. 

the Vanderbilt district, miles east 
Ivanpah, the Vanderbilt Mines 
property. The owner the Allen 
Campbell Estate, Beverly Hills, Calif. 
The property leased the Atascadero 
Mining Company, Los Angeles. 
the granite series parallel veins 
occurs which strike deg. and 
dip deg. Average vein width 
running $15 per ton. The Gold 
Bar lode developed three shafts, 
the principal one being 425 ft. deep, sunk 
the vein. The company has installed 
50-ton flotation plant and shipping 
concentrates the Garfield smelter, 


Utah. also plans sink new vertical 
shaft 500 ft. 
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EQUIPMENT GOLD MINES 


Affords Opportunities for Modernizing... 


some the older plants, equipment already obsolescent 
will replaced the producers continue improve their 
financial position Meanwhile, many companies are cut- 
ting operating costs utilizing products up-to-date design 


Inspection Plants Reveals 
Certain Practices and 


Cali- 

fornia lode operations selective 

mining which results relatively 
small tonnages being handled 
single operation. Two mines large 
tonnage which were formerly operating 
the State were the Engels copper 
property, which produced about 1,000 
tons copper-gold-silver ore per day, 
and the Walker mine, which took out 
about 1,100 tons copper-gold-silver 
ore per day. Both are now shut down. 
Report has that the Walker mine will 
reopened when copper prices are 
more favorable. 

The largest mine the Mother Lode 
point tonnage the Carson 
property, which produces about 700 tons 
per day. the Grass area the 
Empire-Star mines produce about 
tons per day. The Kennedy mine, 
Jackson, the Mother Lode, produces 
about 200 tons per day, and its neighbor, 
the Argonaut, 250 tons per day. The 
depth range varies. Four mines have 
reached great depths, 
speaking: the Kennedy, 5,275 ft.; the 
Argonaut nearly the same; the Central 
Eureka, 4,500 ft.; and the Carson 
4,550 ft. With the exception the 
Central Eureka, the other three mines 


attain their maximum depth supple- 
mentary shafts winzes, thus neces- 
sitating hoisting two stages from the 
lowest levels. the Grass Valley area, 
where the veins dip less steeply, depths 
are less, and the North Star work- 
ings the dip the vein they range 
8,009 ft. from its outcrop. 

Size orebodies varies greatly, and 
Mother Lode, orebodies stand 
angle from deg. the hori- 
zontal and vary width from 
ft. and length from 100 1,000 ft. 
the Grass Valley area, the average 
thickness the North Star vein 
about in. and the stoping width 
in. The dip ranges from deg. 
with the horizontal. About third 
the vein area productive. The actual 
size the individual orebodies varies 
over wide limits. the Engels mine, 
Plumas County, the principal orebody 
has maximum width 100 ft. and 
length 830 ft. over vertical range 
about 1,000 ft. the Walker mine 
the principal orebody averaged 
width ft., the maximum width was 
120 and the dip ranged from 
deg. with the horizontal. Two the 
Walker orebodies were each about 1,090 


Drilling the 1,100-ft. level, Carson 
Hill Gold Mining Corporation, Melones. 
No. 107 Gardner-Denver drifter 


ft. length, and their vertical range 
considerable. Both the Engels and 
Walker deposits were worked 
shrinkage stoping. Mother Lode ore- 
bodies are generally worked over- 
hand stoping, waste-rock filling, and 
square-set timbering. The Grass Valley 
veins are worked overhand stoping 
with stull timbering. The Engels and 
Walker mines are hard-rock areas, 
which also the case generally the 
Grass Valley section. Mother Lode 
mining, however, heavy timbering 
required. 

Rock-drill equipment the principal 
areas recent make, obsolete types 
drills having practically disappeared. 
the Grass Valley district rock drills 
various makes are employed. Lava 
Cap uses G-D D89 and No. 107 drifters 
for drifting, and G-D stopers for 
stoping. The No. 107 drifter equipped 
with special spring handles and fre- 
quently used for shaft sinking work. 


Idaho Maryland has this Eimco loader 
service underground Grass Valley 
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AND MILLS CALIFORNIA 


Machinery Evidence the Numerous Properties 


the Idaho Maryland, I-R and I-R 
drifters and I-R self-rotating stopers 
are employed. Empire-Star uses its 
various subsidiaries C-P and G-D 
G-D 711 and C-P N43 
stopers, and Cochise jackhammers. 
Sullivan and Cochise drills are widely 
used mines course development 
and rehabilitation. 
the Walker mine, I-R DDRW 
248 jackhammers and the 
with hollow hexagonal steel are 
used. the Argonaut, hand-held 
drills with hollow hexagonal steel 
are used shaft sinking mounted ham- 
mer drills for drifting; hand-rotated 
stopers for raising; and mounted drills 
for stoping. the Engels mine, au- 
tomatically rotated stopers were used 
raising; mounted drifters, 34-in. 
cylinder diameter, were used both 
drifting and stoping. prospecting the 
hand-held drill and plugger are common, 
and they are also use the larger 
properties for 
Quarter-octagon, hollow drill steel 
used the Grass Valley district. De- 
tachable bits have been used few 
cases. Use diamond drills some- 
what uncommon, although several prop- 
erties are equipped with this helpful ad- 
junct. The Empire-Star uses light- 
weight Mitchell and Sullivan “Baby 
the Lava Cap mine has 
Sullivan Model and the Idaho Mary- 
land equipped with light-weight 
Mitchell, also the Spring Hill mine. 
Underground the 
smaller properties accomplished 
hand tramming, the 1-ton 
end-dump cars being common. Most 
cars now have roller bearings. Tracks 
are laid with 12- 16-in. rails, and 
in. gage. Where distances are more 
than nominal, mules are used haul 
trains six ten cars. some 
the larger properties mechanical haulage 
use, supplemented hand tram- 
ming. the North Star mine 
locomotive pulls ten cars 
and load over distance 
3,000 ft. All other tramming done 
mules with 18-cu.ft. cars, equipped 
with Hyatt roller bearings, 
rail, 20-in. gage tracks. the surface 
trolley-type electric locomotives are used. 
the Empire mine two General Elec- 
tric storage-battery locomotives and one 


5-ton Baldwin-Westinghouse trolley 
locomotive hauls crushed ore from the 
Empire shaft the mill bin, Empire- 

Star Mines Company, Grass Valley 
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Mancha and one Goodman storage-bat- 
tery locomotive are service. the 
Idaho Maryland six small trolley-type 
locomotives are employed. Goodman 
storage-battery locomotive use 
the Murchie mine. the Walker 
mine two 5-ton and three 3-ton trolley 
locomotives handle trains ore cars 
the main adit level. The cars weigh 
3,300 carry tons, and are the 
gable-bottom side-dump ‘type. Hand- 
trammed 1-ton cars are used all other 
levels. the Central Eureka mine 
locomotive 
used the 1,200-ft. level haul rocker- 
type cars capacity, six the 
train. other levels 16-cu.ft. cars, 
having roller bearings with Alemite 
connections for greasing, are used for 
hand tramming. Rails are and 
tracks 18-in. gage. Motor haulage 
tracks are laid with rails. the 
Engels mine 3-ton storage-battery lo- 
comotives are used intermediate 
levels, which are equipped with 18-in. 
gage tracks rails. The princi- 
pal adit level has tracks rails 
and 24-in. gage which accommodate 
7-ton trolley-type locomotive and trains 
6-ton cars. intermediate levels 
round-bottom cars are used. 
Cars are loaded from chutes almost 
all cases except development work. 
Underground loaders and scrapers are 
used infrequently. the North Star 
mine scrapers small size are em- 
ployed the flat stopes. The scraper 
the LeClaire type, according 
small double-drum hoist. the Six- 
scraper, in. wide, used the 
stopes and prospecting raises. Scraper 
hoists used include Waugh No. 300, 
and I-R 6HC units. the 
Superior mine the Engels property, 


scrapers were used flat stopes. Idaho 
Maryland, Grass Valley; Nevada 
Monarch, operating the Bald Mountain 
property, the Forest mining area; 
and Calaveras Central, near Angels 
Camp, use Eimco mechanical shovels 
for loading development work. 

Most California mines are served 
vertical inclined shafts. Compara- 
tively few are worked from adits. Ore 
handled skips and provision 
made the larger properties for the 
interchange skips and cages. Skip 
sizes range from They are 
loaded from shaft pockets controlled 
hand-operated gates. 
are equipped with manganese-steel shaft 
rollers. Wire rope bell pulls are used 
shallow shafts and electrical signaling 
shafts greater importance. 

Many mines the State are venti- 
lated natural means, especially 
smaller properties and prospects, but 
even such cases small belt-driven fans 
and air pipe are used. Dead ends and 
stopes are also ventilated auxiliary 
fans and air pipes, but other instances 
exhaust air from rock drills relied 
upon. The Mother Lode mines use 
mechanical ventilation. The Kennedy 
has exhaust fan the collar its 
auxiliary shaft, the working shaft serv- 
ing downcast. Small fans are used 
underground. exhaust fan, ft. 
diameter ft., placed the collar 
the auxiliary shaft the Argonaut 
mine, and driven 100-hp. motor. 
rated 50,000 cu.ft. capacity. 
the Central Eureka, two fans are placed 
the 2,700-ft. level. One ex- 
haust fan 23,000-cu.ft. rating against 
8-in. water gage and direct-connected 
50-hp. motor; the other 15,- 
000-cu.ft. rating against 4-in. water 
gage, direct-connected 25-hp. motor, 


reverse the air current. Compressed 
air discharged through blower nozzles 
used for local ventilation the mine. 

Mine drainage not critical prob- 
lem California mines. the North 
Star mine, water originating above the 
2,400-ft. level handled Cornish 
pump. 500-gal. motor-driven plunger 
pump the 1,400-ft. station, and 
300-gal. turbine pump the 2,400-ft. 
station for emergency service. the 
4,000-ft. station are two ten-stage tur- 
bine pumps, each 400-gal. capacity, 
operating against 1,400-ft. head. 
addition there five-throw plunger 
pump 550-g.p.m. capacity. Smaller 
turbine pumps lift water from the 5,300- 
ft. and 6,300-ft. levels the 4,000-ft. 
station. Compressed-air-operated pumps 
are provided for emergency service. 

the Argonaut mine, approximately 
72,000 gal. per day handled. Water 
collected the lower levels, and 
pumped the main sump, whence 
lifted three duplex, inside-packed, 
compressed-air-operated pumps installed 
vertical intervals 300 ft. Each 
pump automatically controlled 
sump floats. Water from the 4,800-ft. 
level pumped the surface three 
lifts three-stage turbine pumps di- 
rect-connected 75-hp. motors. the 
Kennedy mine, tanks are provided 
the 500-ft., 1,000-ft., and 1,900-ft. levels, 
the water the lower levels collecting 
the shaft sump. All water hoisted 
water skips 1,100-gal. capacity 
one shift. the Sixteen-to-One mine, 
water handled several lifts. Byron- 
centrifugal pumps, direct-connected 
motors, and Worthington triplex units 
raise the water the drainage adit. 
some drift mines, deep-well pumps 
the turbine type, driven vertical mo- 
tors the surface, are used for drainage 
and seem well suited for this service. 

The Kennedy surface plant one re- 
cently constructed and serves give the 
essential elements equipment. was 
completed 1929 after disastrous fire 
had wiped out the old mine plant. All 
the building units are steel-frame 
construction covered with galvanized 
corrugated steel and provided with ce- 
ment floors. The headframe steel, 
1134 ft. height, ft. depth, and 


ft. in. width, with sheaves 


ft. diameter. The skip weighs 5,300 
the load 9,600 and the rope 
in. diameter. The hoist 
single-gear double-drum Allis-Chalmers 
unit heavy construction. Drums 
provide for 4,900 rope four 
wraps, and are ft. diameter with 
face. They are fitted with multiple- 
arm, double-disk clutches and parallel- 
motion post brakes. Brakes and clutches 
are oil-operated. Lilly safety controls 
are also installed. 800-hp. Allis- 
Chalmers motor operates the hoist. The 
compressor house contains three I-R 
duplex, Class PRE-2 compressors di- 
rect-connected 225-hp. Westinghouse 
synchronous motors. Air receivers are 
outside. 

The change house has accommoda- 
tions for 175 men. 444x664 
and equipped with Berloy open steel 
lockers, showers, and heating boiler. 
The sharpening shop has oil-fired 
forge and drill sharpener. Part 
used for blacksmith purposes and 
provided with power hammer and 
forges. partition separates small 
machine shop. The timber-framing shed 
provided with power swing saw, 
Knight Foundry Company timber 
framer, and wedge-cutting saw. 

Other buildings are used for the stor- 
age supplies and repair parts. The 
rock crusher installed the head- 
frame and receives the grizzly discharge, 
which, after crushing, falls into bin, 
from which the ore loaded into 
car and 
hauled mule the mill bin. waste- 


rock bin also provided. Rock may 
deflected from the skips. 

Bins the shaft collar are 
construction. The shaft served 4,762 
ft. vertical depth, the bottom level 
being 4,650 ft. deep. From the 
est shaft level winze sunk the foot- 
wall, 200 ft. from the vein, gives 
access the lower workings, the lowest 
level which 5,250 ft. The bottom 
the winze sump 5,275 ft. The 
altitude the shaft collar 1,395 
giving the mine depth 3,880 ft. be- 
low sea level. The winze has three com- 
partments. Hoisting skips bal- 
ance. Skips discharge into 
whence rock and ore are trammed 
shaft pockets the lowest level the 
vertical shaft. Plant capacity from 
200 250 tons per day, and about 160 
men are employed. 

California especially favored 
extensive network electric transmis- 
sion lines and consequence most 
the mining districts can secure electric 
power. Mines are lighted electricity, 
and, except for the rock drills, all ma- 
chinery underground driven elec- 
tric motors. Individual power plants 
are not common, but the case some 
prospects gasoline hoists are used, and 
small mills are driven gasoline en- 
gines. few diesel-generator power 
units are use where electrical power 
lines sufficiently low cost. other 
instances, local water-power units sup- 
ply power for the mine and mill. Steam 
power plants are rare, although many 
the mines have steam boilers for heating 


Below—Scraping with Sullivan double-drum slusher hoist, Carson Hill Gold Mining 


Corporation, Melones. 


left—A 2,500-cu.ft. Ingersoll-Rand compressor, Idaho Mary- 


land Mines Company, Grass 


purposes. the North Star mine, com- 
pressed air, preheated, used for the 
operation large Nordberg hoist. 
The compressor driven Pelton 
water wheel. This unusual in- 
stallation and has been operation for 
many years. new prospects portable 
gasoline compressor untis are frequently 
installed and serve the purpose for pre- 
liminary exploration drilling. 

Small machine shops, blacksmith, and 
plate shops are found most the 
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mines. Proximity large centers re- 


stricts local repairs greatly. Most mines 
have welding outfits. Mine cars and 
hoisting equipment are repaired the 


mine. few machine tools such 
drill presses, shapers, and 
grinders are found these small shops. 
Both small and large trucks (automo- 
tive) are included the equipment 
operating properties. some cases, 
caterpillar tractors find many uses about 
the surface. 

Wire-rope tramways found early ap- 
plication some the more remote 
mines the State. few are still 
use. the Walker mine, concentrates 
are transported the railroad 
tramway 8.4 miles long. the Spanish 
mine, 8,000-ft. tramway delivers the 
ore from the mine the mill lower 
altitude. short wire-rope tramway 
connects the North Star mine with the 
Empire mill. Development roads and 
heavy trucks has made wire-rope tram- 
ways less necessary. 

Open-pit mining not characteristic 
California gold mining except 
dredging operations, where vast ton- 
nage turned over every year, screened, 
washed, and stacked back-fill 
the dredge pond. some instances 
glory-hole mining practiced the 
early stages lode mining. The most 
noteworthy instance the Melones 
mine, Carson Hill. This was worked 
glory hole for number years. 
considerable tonnage ore mined 
the present time from the Morgan 
footwall glory hole. open pit the 
Calaveras vein being mined. 
gasoline, caterpillar-mounted shovel 
used for loading and 14-ton Chevrolet 
trucks deliver the ore the mill. The 
Mountain Copper Company operat- 
ing open-pit gold mine Shasta 
County. loading out the ore into 
heavy trucks special construction 
Bucyrus-Erie electric shovel (full-re- 
volving, dipper) and transport- 
ing cyanide plant. some in- 
stances small placer pits are opened 
drag lines and scrapers. Larger 
operations this kind are found clay 
pits and limestone quarries the State. 

Much obsolete equipment still 
found about the mines the State. 
The cause this found the 
adverse economic conditions engendered 
the World War, which began 
register their effect 
awakening gold-mining 
necessarily will result the replacement 
worn-out equipment various kinds. 
Usable but obsolete equipment may 
expected continue play part for 
time, but those mines that are pro- 
ducing, the demand for more efficient 
and safer operation will function 
cause the replacement such equip- 
ment speedily possible. Much 
used machinery being utilized 
prospects and preliminary opening up, 
but this passing stage, and such 
prospects prove potential pro- 
ducers will have new machinery. 
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Recently Erected 
Mills 


Embodying Improve- 
ments Ore-dressing 
Practice Point the Way 
For Other Operators 


about one-third the total gold 

production California between 
1900 and 1910. subsequent years 
placer gold, derived chiefly from dredg- 
ing operations, constituted almost half 
the gold produced. Lode mining 
diminished rapidly after 1915 and 
reached minimum 1929, after which 
gold production again increased. Lode- 
gold production now exceeds that 
placer gold. Obviously, one-third 
one-half the gold output the State 
was won the comparatively simple 
methods the placer miner and the 
rest milling methods. 

Inasmuch selective mining gen- 
erally practiced, mill units have been 
and generally are modest tonnage. 
The largest producers the Grass 
Valley-Nevada City area and the 
Mother Lode have mill capacity ranging 
from 250 tons maximum about 
650 tons per day. one time several 
100-stamp mills were operation, but 
such units were unusual. According 
State statistics, 500 gold mines (lode) 
and 190 mills aggregating 12,000 tons 
per day capacity were active before 
the decline gold mining began 
1915. The total number stamps 
that period approximated 3,000, and the 
average mill capacity was somewhat 
over tons per day, although, 
pointed out, several 100-stamp mills had 
individual tonnages approximated 400 
tons day. 

When prices crumbled 1929, gold 
mining revived California, and the 
enactment the higher price Gov- 
ernment decree stimulated interest 
further. While these changes were go- 
ing on, technical developments were be- 
ing made modernizing both metal- 
lurgical methods and milling equipment. 
Much has been done, but the inability 
obtain sufficient working capital will 
reflected places continued operation 
obsolete equipment and the use 
milling plants that should scrapped. 

From the standpoint industrial 
progress, California has always made 
advances perfecting mechanical equip- 
ment. The California stamp battery and 
mill were evolved from cruder devices 
and took their place the gold-milling 
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Montesuma-Apex, Nashville, recovers 

some gold from flotation tailings 

passing them over ribbed cloth 
these flumes 


industry the world. Likewise, the 
application concentration gold ores 
resulted the development the Frue 
vanner, which long maintained its posi- 
tion standard equipment. The advent 
the cyanide process found California 
metallurgists responsive, and improve- 
ments resulted. The first practical slime 
filter the continuous type was in- 
vented and perfected Oliver 
the North Star mill, Grass Valley. 
California mill men have given many 
mechanical improvements the indus- 
try which made possible simpler flow- 
sheets, reductions power, and higher 
extraction. 

Progress the beneficiation 
fornia gold ores occurred several 
stages. The earliest metallurgical plants 
were the simple arrastra and other crude 
grinding and amalgamation devices from 
which evolved the early stamp mill. The 
stamps this mill had wooden stems 
and were shod with iron, dropping 
wooden mortar boxes. Gold particles 
were saved amalgamation, first the 
mortar itself and then amalgamating 
plates, which were sloping tables cov- 
ered with sheets copper having 
carefully prepared amalgamated surface. 
The mortar openings were covered with 
20-mesh screens. Tailings passed down 
sluices which the coarser particles 
pyrite and other gold-bearing sulphides 
were extracted. Recovery was low, and 
with stamp duty not exceeding tons 
day production was limited. many 
instances reduction the mine-run ore 
stamp feed size and feeding the 
crushed product the stamps was done 
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hand. Millmen soon recognized the 
importance feeding constant rate 
and set work devise some means 
for making possible mechanically. The 
jaw crusher represented the Blake 
and Dodge type was evolved well 
the automatic battery feeders. Iron and 
steel gradually supplanted wood bat- 
tery parts. Silver-plated amalgamating 
plates displaced copper and alloy plates. 

Development the mechanical con- 
centrating table marked the beginning 
the amalgamation and concentrating 
mill. this mill primary crushing was 
done jaw gyratory crushers, which 
was followed stamping through 20- 
40-mesh screens. Inside and outside 
amalgamation was practiced. Frue 
vanners were used for concentrating the 
pulp, and concentrates were shipped 
the smelter. Later, plants added canvas- 
covered tables and revolving canvas con- 
centrators the flowsheet for re-treat- 
ing vanner tailings. view the low 
duty per stamp, varying from 
tons per day, and the floor space re- 
quired accommodate the concentrators 
and the canvas plant, mill buildings were 
correspondingly large those days. 
During this period the Deister, Wilfley, 
Isbell, Woodbury, Johnson, and Union 
concentrators, and the Huntington, 
Bryan, and Lane mills appeared. 

Introduction chlorination 
process for treating concentrates marked 
another step California metallurgy. 
the chlorination establishments built 
California that time, numbering 
perhaps all, the average daily 
capacity was not more than tons 
concentrate. Roasting was done long- 
hearth furnaces rabbled hand, and 
chlorine-gas treatment was given the 
roasted product sealed wooden vats 
tanks coated with asphaltum paint. 
Bruckner and Edwards mechanical fur- 
naces were used few instances. 
The process was finally discarded. 

change milling practice occurred 
just before the beginning the World 
War with the erection the 350-ton 
Plymouth mill, Amador County, de- 
signed the late Gelasio Caetani, where 
two-stage crushing was used instead 
the conventional stamping through fine 
screen. Addition two Hardinge coni- 
cal pebble mills the crushing plant 
made possible the use coarser screens 
the stamp mortars, thereby increas- 
ing the stamp duty tons per stamp 
day. contrast the older plants, 
the Plymouth mill employed Gates 
gyratory crusher, stamps fed Chal- 
lenge feeders, two Caldecot cones, two 
sloughing-off cones, two 
pebble mills, two sluice plates, ten amal- 
gamating plates with mercury traps, one 
sloughing-off cone and classifier, two 
Wilfley tables, and Isbell vanners fed 
nine barrel-type distributors. Sam- 
pling was done two automatic sam- 
plers. Handling materials was com- 
pletely mechanized. 

The cyanide process brought Cali- 
fornia milling plants the tube mill, 
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mechanical agitators, classifiers, and 
thickeners, diaphragm and centrifugal 
sand pumps, the Merrill-Crowe precipi- 
tation process, vacuum filters, and other 
machinery which since has become 
standard equipment. The Bodie cyanide 
plant, designed Bosqui, served 
establish cyanide plant design and 
practice the early period. the 
clean-up room the amalgamation, con- 
centrating, and cyanide mill the amal- 
gamating barrel, the Berdan pan, the 
mechanical batea, and cast-iron retorts 
are the conventional equipment for 
processing accumulated amalgam. Cya- 
nide precipitates are melted refractory 
crucibles oil-fired tilting furnaces. 

complete change mill construc- 
tion was brought about the adoption 
flotation for treating gold ores and 
the development the ball mill. One 
the first gold-milling plants employ 
flotation was perhaps that the Bel- 
mont Shawmut Company, Tuolumne 
County. contained stamps, eight 


eight-cell 
Fagergren machine 
Idaho Maryland’s new 

200-ton flotation 
plant Grass Valley 


Butchart tables, two Dorr duplex classi- 
fiers, tube mill, two Dorr thickeners, 
eight Jones-Belmont flotation cells, one 
cleaner cell like make, and pulp- and 
concentrate-handling equipment consist- 
ing Butters, Frenier, and Krogh sand 
pumps. 

contrast this equipment, the 
modern flotation mill the Mother 
Lode and the Grass Valley-Nevada 
City area employs jaw gyratory 
crusher for primary crushing, stamps, 
rolls, Symons cone crushers for sec- 
ondary crushing, and ball mill opera- 
ting closed circuit with mechanical 
classifier for fine grinding. Classifier 
overflow treated mechanical flota- 
tion machines, and the concentrates thus 
produced are thickened mechanical 
thickeners and dewatered vacuum fil- 
ters the continuous type. Dried con- 
centrates are shipped truck the 
smelter are re-treated the cyanide 
Empire-Star Mines Company and its 
subsidiaries, Idaho Maryland Mines, 
Carson Hill, and others. Two custom 
treatment plants—namely, those the 
Central Tailings Company 
Amador Metals Reduction Company, 


which are managed 
Beauchamp Woodworth, Inc.—are 


Hamilton, 


operation near Jackson. Belt con. 
veyors, bucket elevators, and automatic 
feeders are standard equipment for 
handling ores and concentrates. 
paratively few magnetic pulleys sepa- 
rators for the removal tramp iron are 
use, but the employment rolls and 
cone crushers will make the magnetic 
pulley necessary. Pulp and concentrates 
are handled Wilfley, Krogh, and 
Frenier sand pumps, and the cyanide 
plants pumps the centrifugal type are 
used for pumping solutions. Diaphragm 
pumps are widely used tailings treat- 
ment plants and cyanide plants for 
handling slime and 
equipment includes Kraut, Fagergren, 
Denver Equipment, Booth-Thompson, 
Forrester and the 
ration units. Classifying machinery 
ranges from the Allen cone classifier 
the mechanical Akins, Hardinge, and 
Dorr classifiers. Sampling and feeding 


reagents are done automatic equip- 


ment. Marcy, Traylor, 
Worthington, Williamson, and Allis- 
Chalmers ball mills are use the 
larger plants, and Straub, Gibson, 
Union, and Ellis grinding machinery 
employed mills moderate tonnage. 
Hardinge-Hadsel mills are employed 
the Beebe and Doss mines. Speed re- 
ducers and Texrope drives are used 
exclusively the newer plants. Mill 
buildings are 
covered with corrugated steel. 

The new 300-ton Lava Cap mill, 
near Nevada City, and the 200-ton flo- 
tation plant completed recently Idaho 
Maryland Mines are perhaps the best 
examples illustrating the present trend 
mill practice and design. The Lava 
Cap mill contains Blake jaw crusher, 
set Worthington rolls, Marcy 
ball mill operating closed circuit with 
Dorr Duplex classifier, Denver unit 
cell between the ball mill and classifier, 
conditioning tank with 
30-in. Devereux agitator, 
Kraut rougher and two-cell Kraut 
cleaner machine, 18x8-ft. Dorr thick- 
ener, 4x4-ft. Oliver filter, and 
Plat-O table. Two 


Engineering and Mining Journal No.11 


Frenie 
The 
treatin 
mill 
ington 
cuit 
bowl 
Kraut 
Kraut 
thicke 
Wilfle 
and 
CO! 
wise 
differ 
zuma 
ton 
the 
Cany 
the 
and 
The 


4 
Pla 
cor 
ing 
ple 
tre 
fic 


Frenier pumps are service the mill. 

The idaho Maryland flotation mill 
treating the tailing from the old Idaho 
mill and material from the tailings dump 
ington ball mill operating closed cir- 
classifier, 55-ft. Dorr thickener, 
eight-cell Fagergren and six-cell 
Kraut flotation machine, 
Kraut cleaner machine, second Dorr 
thickener, and 6x4 ft. Oliver filter. 
Wilfley sand pumps are used for han- 
dling the products from the Idaho mill 
and dump and for classifier pulp. The 
300-ton Murchie mill, near Nevada City, 
contrast the Lava Cap uses 
stamps for secondary crushing; other- 
wise the arrangement the equipment 
differs little. Other mills employing 
similar flowsheet are the Monte- 
zuma mill, near Nashville; the new 200- 
ton Empress mill, near Grass Valley; 
the 500-ton flotation plant the Big 
Canyon mine, now nearing completion; 
the 75-ton Hoge mill, Nevada City; 
and several others smaller capacity. 
The Carson Hill mill, Melones, re- 


55-ft. Dorr thickener the new 
Idaho Maryland flotation plant 


12x16-ft. Oliver filter the cyan- 
ide plant Carson Hill Gold 


the crushing plant Montezuma 
Apex, Nashville. Link-Belt ore 
feeder and 6-ft. Robbins screen 


Idaho Maryland’s flotation plant 
contains this Allis-Chalmers 


ball mill and Texrope drive 

cently rehabilitated, contains Sturtevant 

jaw crushers, stamps, three Hardinge 
pebble mills, three Deister and nine 
Plat-O tables, dewatering and storage 
cones, shaking amalgamating plates, one 

Hardinge pebble mill, three Hamilton 


amalgamating traps, tube mill operat- 
ing closed circuit with Dorr Sim- 
plex classifier, and Wilfley 
Krogh and Wilfley sand pumps are used. 

Equipment employed tailing re- 
treatment plants varies according the 
process involved. Those using flotation 
contain ball mills, mechanical classifiers, 
flotation machines, conditioning and 
thickening tanks, and filters the con- 
tinuous type. Cyanide plants employ 


automatic feeders, the Merrill-Crowe 
precipitation process, tube mills, and 
auxiliary equipment. 
Kennedy tailing re-treatment plant will 
use the vat leaching process. 

Much obsolete equipment continues 
operation chiefly because inability 
procure adequate funds for plant mod- 
ernization, but the renewed interest 
gold mining, stimulated higher gold 
prices and increased earnings, will bring 


about gradual replacement worn-out 
machinery demand for more 
efficiency and lower operating costs. 
November, 1934 
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Tailings 


Site the Kennedy company’s new plant, Jackson, for treating tailings 


Earns Substantial Profit for Some California Compantes 


EVERY conceivable method for 

the treatment tailings anplied 

the mining world anywhere has 
some time been given trial Cali- 
fornia. Some the ideas originated 
here. Many were adopted. California 
mines have been quick use any method 
that promised increased revenue. 

The term “tailings” applies material 
leaving mill plant after prescribed 
treatment. This treatment may sub- 
sequently extended, after the final 
process, whatever that may be, the ma- 
terial leaving the point treatment 
becomes tailings. Tailings may 
worthless valuable. Value depends 
the economic measurement the time 
production and their response 
further treatment. This measurement 
changes from time time reason 
improved mechanical development, 
increased knowledge, improved metal- 
lurgical application, and now, ap- 
plies gold and silver tailings, 
reason increased price for the metals. 

About 1913, débris law was passed 
California compelling all mining op- 
erations provide for the retention 
tailings. The former practice dis- 
charging tailings into rivers and streams 
could continue longer. Needless 
say, was not popular law, and its 
adoption was bitterly contested. 
closed down number mines. 
compelled others build new mills, and 
forced nearly all mines buy land and 
measure the possibilities, using the cali- 
bration today with gold commanding 
price $35 per ounce, had the débris 
law been existence years ago and 
had all the tailings since that time been 
impounded instead finding lodgment 
the millions dollars that might now 
difficult not impossible. 

Under the old price gold $20.67 
per ounce, tailings leaving mill, for 
example, 50c. per ton became under 
the new price $35 per ounce 
per ton. Many mines had tailings leav- 
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Opportunities are still avail- 
Procedure each case 
must adapted conditions 
The preliminary investiga- 
rily alike equally efficient. 


Murray Colman 


Metallurgical Engineer 
San Francisco 


ing the mills valued dollar and more 
per ton. These dollar tailings are now 
worth $1.69 per ton and are many cases 
amenable treatment profit. 

The largest tonnage impounded 
tailings left California today owned 
the Kennedy Mining Milling Com- 
pany Jackson, Amador County. 
This pile measures over million and 
half tons, and 1,000-ton daily capacity 
cyanide plant now being built for 
treating it. 

Thirty-odd years ago, before the 
mechanical development tube mills, 
classifiers, thickeners, and filters, tail- 
ings from the average mill contained 
high values. Some thirty years prior 
that, all tailings values were very high 
the mine producing them were work- 
able. mechanical developments were 
available for saving the sulphides and 
nothing but the free gold was recovered. 
Even ore $20 value did not always 
yield profit. time went on, improve- 
ments were made, and the efficiency 
operation increased, lower-grade ores 
could mined profitably. Blanket wash- 
ing was one the first applications. 
This consisted spreading coarse 
woolen blankets the bottom the 
sluice. These caught some the very 
fine gold and considerable sulphide. 
The combined product was subject 


amalgamation, then roasting, followed 
further amalgamation. time, 
chlorination was employed, and with 
somewhat higher degree efficiency 
applied the product under treat- 
ment, but still the high tailings losses 
prevailed. Later, mechanical concen- 
trators made their appearance and re- 
sulted marked improvement the 
recovery. Next came 
process. This was introduced into Cali- 
fornia about 1893 little later, and 
1900 there were quite few such plants. 
The process did not eliminate all the 
old methods but rather stimulated 
attempt improve them. From blanket 
strips, the millmen progressed car- 
pet; from carpet canvas, and from 
canvas felt paper some cases 
addition. The form the sluice changed 
shallow strips and then greater 
widths and less length. Hundreds 
millmen were constantly experimenting 
endeavor reduce the tailings 
losses, and, time went on, one im- 
provement suggested another. was 
this effort improve the extraction that 
resulted present-day efficiency. 

One the first cyanide plants the 
State was erected the Standard Mines, 
Bodie—sometime after 1893. Im- 
pounded tailings were treated and very 
high extraction was obtained. This 
plant pioneered the method, attracted 
considerable attention, and, before long, 
was being imitated other mines 
California. reviewing the data pub- 
lished the Bodie practice, inter- 
esting note that its efficiency compares 
favorably with present-day practice. 
that time great mechanical develop- 
ment had preceded the process, yet, 
crude way, the Bodie plant 
plished almost present-day practice. The 
separation sand and slimes was 
usually effected having receiving 
tank catch the sand while the water 
and slimes overflowed. The spitzkasten 
was also employed. Treatment slime 
was not easily accomplished, nor 
today, even with all the modern mechani- 
cal improvements. 
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The tailings plant today equipped 
with everything needed for the highest 
possible efficiency. typical form 
procedure separate all sands from 
the slimes means mechanical 
classifiers, and specific treatment 
worked out for each product. The im- 
pounded current tailings are most 
cases conveyed water control 
point the plant where the water, sand, 
and slimes are elevated 
sufficient for their separation and gravi- 
tation the point treatment. The 
sands most cases are leached with 
cyanide solution for period time 
consistent with predetermined investi- 
gation. After treatment, they are sluiced 
out waste, and again impounded. 
The strong cyanide solutions are run 
through the precipitation unit and the 
weak solution returned the plant 
for building strength and gold 
content before going precipitation. 

The slimes are sent thickeners 
for dewatering and are then treated 
agitation. The treatment time short, 
several cases only two three hours. 
They are then sent mechanical type 
filter, where the pregnant solution 
displaced. This solution very often 
sent the sand-leaching plant before 
precipitation the gold content. 

sections the Mother Lode dis- 
trict, different treatments are 
found. Each treatment course 
specific the conditions. some cases 
the carbonaceous matter, generally as- 
sociated with the slimes, creates detri- 
mental effect, and the treatment must 
timed within few minutes—otherwise 
premature precipitation the gold will 
occur. special coal-tar product has 
been found beneficial when whipped into 
the slimes. This coats the carbonaceous 
material, and for.a limited time will pre- 
vent the precipitation reaction from oc- 
curring. Other reagents have been found 
and used with the same results. One 
tailings plant the district finds nec- 
essary treat even its sands with the 
coal-tar product, and ingenious de- 
vice has been rigged distribute the 
tar thoroughly, homogeneously through- 
out the sands. consists revolving 
steel drums containing 
plates, and thorough washing the 
coal tar and tailings results. 

This same plant also has another 


clever device which deserves mention. 
The impounded slime solution resembles 
rubber, and break this up, order 
pump the point treatment, 
was found quite difficult. Problems 
this kind very often result schemes 
for meeting them, and this case the 
operators solved the problem rigging 
raft pontoon floats the 
water. this raft, agitator rigged 
and the violent action the impeller 
disintegrates the slimes. They are thus 
easily pumped. 

one were visit all the tailings 
plants operating California, much 
knowledge could gathered, for almost 
each operation has had some specific 
problem solve and the many ingen- 
ious schemes devised are interest. 

Another plant using flotation for 
the recovery the values from its im- 
pounded tailings. The degree success 
course not known, any more than 
generally known what the costs and 
percentages extraction are any 
plant. that may, this small 
flotation plant continues operate 
month after month, and, judging from 
the appearance the froth, getting 
good results. Being small plant, its 
operators are interested keeping cost 
operation check, and several unique 
schemes are use. Tailings are sluiced 
into the plant for treatment and the 
sluicing accomplished automatically. 
The nozzle elevated and mounted 
tripod; oscillates from side side 
and can directed down, the en- 
tire control being exerted through de- 
vice built the plant. 

All all, number tailings plants 
are operating, but not all, however, with 
the same degree efficiency. some 
cases the tailings obviously lack 
cient values. Others have possibilities, 
but the operators lack the necessary 
capital for plant installation and the 
tonnage being treated inconsistent 
with the values extracted. Men ex- 
perience would refuse handle some 
these problems the necessary funds 
were unavailable with which balance 
the economic equation. The prelimi- 
nary investigation, properly conduc- 
ted, discloses all these things and indi- 
cates the various 
are necessary and the operating margin 
required for success. 


The preliminary investigation should 
thorough every respect. Nothing 
should left conjecture. ques- 
tionable point should checked and 
re-checked. Accurate sampling 
great importance, the foundation 
all the calculations. serious 
error has inadvertently crept and 
discovered only after one two 
hundred thousand dollars have been 
spent, this will obviously have defi- 
nite effect anticipated returns. The 
physical characteristics the tailings 
should receive consideration 
for they always have bearing the 
final return. possible, prefer- 
able spend few more dollars the 
investment cost if, doing, saving 
can made the cost operation. 

treating tailings, whether they 
impounded tailings current, each 
economics, depending cost plant, 
cost treatment, and financial return 
expected from the investment. The form 
measurement the same today 
was years ago. Present operators have 
many advantages, however, modern 
machinery, greater knowledge, and the 
methods available for selection. 

Oil flotation has entered into tailings 
treatment with considerable 
and rivals the cyanide method not 
few instances. matter fact, the 
adoption oil flotation many mines 
has eliminated values 
such extent that subsequent 
treatment will seldom pay, even with 
the present price gold, and the 
course the next few years the treat- 
ment tailings will thing the 
past. Within the last year almost 
every tailings pile has been 
surveyed means applying the 
recent price change 
Several large plants have been built, 
some treating flotation, others 
cyanidation. 

The consensus opinion seems 
that this the psychological time 
get into business. The increased price 
gold and the present purchasing 
power money are now probably 
their greatest peaks, for time goes on, 
even though the price gold goes ul- 
timately $41.34, the difference its 
purchasing power may proportion- 
ately lessened. 
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NEWS THE INDUSTRY 


Mining Makes Important Gains 
Many Districts 


RFC Grants First Loan $165,000 Sutro Tunnel Coalition—Washoe 
Sampler Anaconda Copper and Murray Plant American Smelting 
Refining Resume Operations—U. Smelting Reopens Goldroad Mine 


INING activity continues make 
important gains throughout the 
United States. More new mills, reopen- 
ing additional old properties, and re- 
employment substantial number 
workers seem the order things 
the industry. Mining loans under 
the Industrial Loans Act are being made 
the Reconstruction Finance Corpora- 
tion, the first loan, for $165,000, being 
granted Sutro Tunnel Coalition, op- 
erating Gold Hill, along the Comstock 
Lode. Following the settlement the 
recent strike Butte, Mont., Anaconda 
Copper reopened the Washoe sampler, 
which action has led the resumption 
gold-silver properties. American Smelt- 
ing Refining put its Murray (Utah) 
plant into operation Nov. giving 
employment 250 men. United States 
Smelting, Refining Mining has re- 
opened the famous Goldroad mine, 
Oatman, Ariz., shut down 1916. 
summary follows the outstanding 
news events the various mining dis- 
tricts during the past month. 


California 


Carson Hill Gold Mining has com- 
pleted installation additional crushing, 
grinding, concentrating, and cyanide 
equipment its mill Melones, and 
expects raise its daily production from 
700 1,000 tons Shafts 
the Murchie and North Star mines, both 
subsidiaries Newmont Mining, are 
deepened additional 550 ft. and 
800 ft., respectively, according word 
received from Grass Valley. 35- 
ton mill erected the German 
Bar mine, near Alleghany, where exten- 
sive development work has been 
progress. Idaho Maryland, Grass 
Valley, reported have started work 
the final unit its new mill con- 
struction. This unit consists 1,000- 
ton ore storage bin, and crushing and 
grinding equipment, housed ad- 
jacent the new 300-ton mill com- 
pleted recently, which will replace the 
old stamp mill now operation the 
Idaho mine. Rehabilitation the 
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old Hines-Gilbert mine, adjacent the 
Sliger mine, the Spanish Dry Dig- 
gings district, being carried forward 
Gold Fields Development, which 
company also reopening the old 
Union mine, near Bul- 
lion Mines, operating the Bullion mine, 
near Grass Valley, has arranged ship 
ore the Hoge mill, three miles from 
Nevada City. Production, involving 


daily that plant. Work pro- 
gressing satisfactorily the installation 
the new plant 
Kennedy Mining, Jackson. Forty men 
are employed the project. 


Montana 


The Washoe sampler Anaconda 
Copper again open for business, and 
number mines outlying districts 
that ship highly 


ores have resumed operations. 
The mill Butte Highlands Gold Min- 
ing, miles south Butte, rapidly 
nearing completion. The ore, which 
gold soft limestone, will passed 
over plates and concentrating tables, 
according Edmunds, managing 
director and formerly with Conrey Min- 
ing, which operated large dredges 
Alder Gulch. Montana Con- 
solidated Mines has started its flotation 
plant the Spring Hill gold mine, 
few miles south Helena. Gust Carl- 
son charge operations. 


Nevada 


the Comstock district, embracing 
the old camps Virginia City, Gold 
Hill, and Silver City, several the 
early-day bonanzas and score small 
mines have been reopened with grati- 
fying measure success resulting from 
higher metal prices. Ten mills the 
district are running capacity, the cus- 
tom mills being able treat only 
small part the available product 
mines and leases. With second ball 
mill operation, Arizona Comstock’s 
flotation mill treating 350 tons per 
day, the bulk ore coming from the 
huge open cut the outcrop the 
Comstock lode. Claims Manhat- 
tan, long abandoned, have been acquired 
Virginia Louise Mining, formerly op- 


The improved price for gold has increased activity the property 
the Jardine Mining Company, Jardine, Mont., near the Gardiner 
entrance the Yellowstone National Park. The mine, according 
reports, will one the leading gold producers the State this 


year. 


Prior the increase the price gold, the property was 


worked recent years principally the scheelite that occurs 
certain sections the mine 


Les. Taylor, Jardine, Mont. 
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erating large scale Pioche. 
orebody major proportions 
the Crown Point mine the Sutro 
Tunnel Coalition Gold Hill, the 
Comstock district, and upper levels 
the Comstock’s second richest bonanza 
mine, mined and milled with 
funds provided the first mine loan, 
RFC. Terms the loan provide for 
the construction 100-ton cyanide 
mill, which Leonard, president and 
manager, expects put operation 
the spring. Options large areas 
placer ground lying below the gold 
camp Manhattan, Nye County, 
have been acquired Natomas Com- 
pany from Thomas Cole and others. 
sunk near the head the long gulch. 
Lessees and snipers have taken small 
quantities gold from this ground. 


Michi 


The number men employed the 
mining companies the Michigan cop- 
per district, Oct. was 2,093, ac- 
cording the mine inspector Hough- 
ton County. these, 939 are employed 
underground and 1,154 the mills and 
surface. Calumet Hecla has 404 
men underground and 820 surface; 
Copper Range has 523 men underground 
and 277 surface; the Isle Royale, 
closed, has four surface men; and 
Quincy Mining has underground and 
surface. Quincy not operating, 
but maintaining its pumps. The 939 
employed underground the district 
compares with 811 year ago and 3,690 
1930. casualties occurred the 
mines during the year ended Sept. 30, 
record which has not been equaled 
getting high percentage recovery 
from rich copper ground the upper 
levels the old Conglomerate mine. 
Mining proceeding upwards toward 
the “grass roots,” territory which 
was the richest the mine’s history. 
Heavy pillars which were left sup- 
port the shafts are furnishing the rich 
rock. Several years more life exist 
this part the mine. Whether the lower 
reaches the conglomerate, which are 
comparatively lean copper content, 
ever will reopened depends largely 
the degree recovery the copper 
metal market. 


Arizona 


United States Smelting, Refining 
Mining reopening the famous Gold- 
road mine, Oatman. Unwatering 
the main shaft and air shafts will 
followed retimbering the 700 level. 
Duriez, formerly manager 
Sunnyside Mining Milling, Eureka, 
Colo., has been appointed manager, and 
Frank Onetto, mine Parker 
Woodman and Virgil Moss have un- 
covered the oreshoot the 300 level 
the Victoria mine, miles south 
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Storke, managing director Roan Antelope Copper Mines, prevailed 

upon break ground for the new Storke shaft during his recent visit the 

company’s property Northern Rhodesia. The new shaft will 7,000 ft. west 

Beatty shaft, the present hoisting and service shaft. will have four skip- 

hoisting compartments and separate cage compartment. The company plans 

sink the new shaft the 1,700-ft. level during the next two years and 
extend later the 2,500-ft. level 


Ajo. This high-grade, silver-lead 
shipping ore. The mine was discovered 
1880 Spaniard, who milled the 
ore his ranch Old Mexico. The last 
shipment record was 1915, the 
mine being abandoned few years later. 
Monte Christo mine, near Wicken- 
burg, which has been unwatered, re- 
habilitated, and re-equipped, working 
24-hr. basis. Development pro- 
gressing the East vein, high silver, 
and the West vein, carrying more 
gold. Six other veins are explored 
crosscut the 400 level. 100- 
ton mill nearing completion. Oro 
Flame gold mine, south Prescott, has 
been sold Grove, N.V.C. Put- 
nam, and Oro Grande Mining 
Witcher. The Big Bug was unwatered 
recently, for the first time years. 
The 50-ton mill erected last year will 
utilized the new operators. 


Utah 


The Murray plant American Smelt- 
ing Refining resumed operations 
Nov. giving employment 250 men. 
Employment was restricted former 
employees, according the announce- 
ment O’Connor, general man- 
ager the company’s Utah department. 
One blast furnace was put operation. 
Operations undertaken the Tintic 
properties Chief Consolidated Mining, 
near Eureka, earlier the year are be- 
ginning show significant results. 
the northern end the Eureka Lilly 
property, the 935 level, high-grade 
gold ore has been developed. the 
south end the property, the company 
extending the old No. shaft from 
the 500 the 1,300 level, prospect 
certain ore showings opened Tin- 
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tic Standard Mining when had lease 
this ground. the Apex Standard 
mine, the company mining gold-silver 
ore from fissure the quartzite 
the 900 level, developing the same de- 
posit the 1,000 level, and prospecting 
the 1,100 level for the same orebody. 
the same time, the shaft being ex- 
tended the 1,300 level. Ninety 
men are employed Chief Consolidated- 
Plutus ground, near the Chief Con. No. 
shaft. the 1,800 level, Chief Con- 
solidated drifting east and west the 
Beck Fault the rate 180 200 it. 
monthly. Should orebodies productive 
the south found project into 
virgin territory the north, new mine 
would probably result. Several 
companies are carrying development 
work the Frisco mining district, 
Beaver County. the King David, 
adjoining the Horn Silver mine the 
west and south, drift being driven 
north the 700 level under contract, 
1,400 ft. north the shaft. number 
highly mineralized caves and bodies 
low-grade ore have been cut. The 
objective the work lies about 400 ft. 
distant. Five groups leasers are 
mining ore near the surface the Horn 
Silver property and stacking for ship- 
ment when better metal prices prevail. 
the Frisco Silver Lead property, 
vertical shaft being sunk under the 
direction Block, manager. 


Idaho 


Capacity the concentrator the 
property the Sunshine Mining Com- 
pany, near Kellogg, being increased 
per cent about 750 tons daily. 
The additions the plant are expected 
completed before the end the 
year. 
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E-EMPLOYMENT effort now 

overshadows reform Washing- 
ton. Furthermore, President 
velt now appears Centrist, even 
bit the right the center the 
rapidly shifting political groups. The 
President has, however, not been the 
one move. The change his post 
has come essentially because many 
more radically inclined now are found 
decidedly his left. 

Washington recognizes this change 
relative position the President 
and Congress new compelling motive 
which expected bring business, 
banking, and even those lately Tories, 
into more active cooperation with the 
Chief Executive. Such affiliation seems 
almost essential the wild surging 
movement toward radicalism 
controlled. This part accounts for 
the exchange olive branches between 
the bankers and the President the 
recent A.B.A. convention. accounts 
for the very definite overtures peace 
made the Chamber Commerce 
the United States, commonly thought 
the principal Washington Tory 
spokesman. But withal, must 
again emphasized that the President 
himself has not moved far, all. 


Industry Control 


Movement toward reorganization 
NRA goes but slowly. Seemingly the 
President allowing the various influ- 
ences bearing that question work 
themselves out before taking personally 
any announced stand. seems clear, 
however, that all the major forces are 
working toward board management 
industry problems. But 
rather than one seem the making. 
Labor problems will undoubtedly 
separated from those involved trade- 
practice agreements and the related prob- 
lems industry control other than labor. 

More and more there gradual 
working back toward the policy initiated 
least eight years ago when the Federal 
Trade Commission undertook hold 
trade-practice conferences and set 
rules which were the legitimate fore- 
bears present codes. fact, some 
even argue that all this activity will re- 
vert the Federal Trade Commission 
for management. Congress will decide 
that question next winter, must face 
the 
will that kind thing type, but 
with more self-regulation and less 
government dictum than was originally 
planned even the pre-Roosevelt era. 

One proposal peculiarly important 
the mineral industries that stocks 
products used governing factor 
the regulation each industry. For 
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example, the stock copper were 
exceed some agreed figure, then the re- 
strictive measures, whatever they might 
be, would take effect. This proposal 
from very influential Government 
source likely have serious considera- 
tion, and may even become governing, 
some the mineral industries. 
perhaps the most clever workable plan 
for determining when and how rapidly 
the restriction program that has been 
proposed shall avoids mini- 
mum price fixing, quotas restriction 
production, and presumably bypasses 
much legally feasible anti-trust 
law difficulties. course, itself the 
stock-on-hand merely index. Its 
use such must accompanied some 
agreement production curtailment, 
buffer pool for excess reserves, 
some other secondary mechanism give 
real control. 


Money 


Bankers and business men have 
had cold chills over the threat Gov- 
ernment-owned central bank. Two 
groups, each appearing have Presi- 
dential support, have been going about 
preaching the pros and cons. The 
chances are that closer-knit Adminis- 
tration management the Federal Re- 
serve Board will result, but not Central 
Bank. Thus there will integrate into 
one small Treasury group the problems 
Government budget control, financing 
Government security issues, the pric- 
ing and purchase silver, the problems 
further gold devaluation, any, and 
the formulation tax policies. 

appears that under this plan Secre- 
tary Morgenthau, under Presidential 
guidance, become the financial IT, 
with both borrowing and lending func- 
tion. Business men result must watch 
Treasury actions closely. looking 
the Treasury, however, they still not 
find that much-desired and long-awaited 
evidence that really effective plan for 
providing cheap money for the mining 
industry has yet been worked out any 
substantial scale. Hope wanes, but 
not dead. 

Practically 100 formal applications for 
mining loans have been filed with the 
Reconstruction Finance Corporation. 
Several loans have been granted, but 
whether the names borrowers and the 
amounts involved will announced has 
not yet been determined. Direct loans 
made industrial borrowers are not 
made public the RFC. Under the 
law, however, itemized statements 
loans must made Congress. 


TVA Buys Cement 


The protracted controversy over 
whether TVA would make its own 


purchase cement from commercial manu- 
facturers has been settled. Chairman 
Morgan the Authority an- 
nounced mid-October that satisfac- 
tory bids had been received for cement 
for its two principal construction proj- 
ects. Hence the proposal that TVA 
“roll its own” has been abandoned. This 
“retreat from Moscow” the socialistic 
tendencies the alphabetic agencies. 
may well be, however, that the cement 
industry has sacrificed enough ce- 
ment prices make such TVA conces- 
sions more than expedient. 

More general importance attaches 
the repeated expression desire both 
within and without TVA that like 
socializing agencies should estab- 
lished the Government for each other 
important watershed. Sharp wrangling 
within this highly controversial area can 
expected next winter Congress. 
Mining interests particularly interested 
cheap power application, please 
note! 


Furness Economics Chief 


James Furness has been named 
chief the Economics Branch, United 
States Bureau Mines; assumed his 
duties this new post Oct. 20. Mr. 
Furness was formerly the Bureau 
Mines for five years, but for ap- 
proximately the last seven years chief 
the Minerals Division, Bureau 
Foreign and Domestic Commerce. Pre- 
vious that had been widely known 
mining and mineral industries, where 
had years’ operating experience 
and acquaintance with many and varied 
economic problems. 

result this appointment, eco- 
nomic work the Bureau Mines 
much closer cooperation between the 
several Government agencies dealing 
with mineral questions assured. The 
appointment definite result 
the acceptance the Bureau 
Mines director recommendations 
strengthen the economic work the 
Bureau, proposal made some months 
ago Secretary Ickes the special 
subcommittee the Science Advisory 
Board. That committee distinguished 
mining and mineral experts urged both 
this strengthening the economic in- 
mineral economics for greater effec- 
tiveness and economy. 

Mr. Furness brings his new post 
wide experience and acquaintance 
with men and sources information 
which will prove invaluable the new 
that under Mr. Furness’ direction will 
carried out most the fact-finding 
studies which will required the 
Planning Committee for Mineral Policy. 
That committee, which Mr. Furness 
member, continues work under 
the active direction Dr. Leith, 
vice-chairman. Secretary Interior 
Ickes the chairman. 
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engineer sent out into the Canadian 
bush, visit property near 
any the innumerable lakes scattered 
over the Pre-Cambrian Shield, usually 
finds airplane service available “at the 
end rail.” Arrival such property 
450-hp. Fairchild plane, with four 


passengers, 750 food supplies, 
steel, dynamite, caps, fuse, and sleep- 
ing equipment, shown the above 
reproduction. With two men unload- 
ing and one ferrying about ft., 
canoe, crude pier, the plane was 
held less than half hour—then 


= 


back went the railhead for an- 
other “job.” this instance the fare, 
covering flight minutes, and 
was $10; transportation the cargo 
cost 5c. per pound, making the “bacon 
and beans” bit high priced 


Operation Low-Grade Gold Mines 
Grows Apace Canada 


PERATION low-grade mines 

Canada growing apace, par- 
ticularly Ontario. cost 
$1.80 per ton with 1,100-ton mill. 
Hollinger’s subsidiary Matachewan, 
Young-Davidson, treating ore 
its 500-ton mill for recovery 
$1.90, and costs have still deter- 
mined. Hislop Township, miles 
east Porcupine, Hollinger, 
and Dome are developing large de- 
posits which they hope will pay- 
able average grade. Gold Island, 
Night Hawk Lake, few miles east 
another low-grade bet. The Cochenour, 
Red Lake, another Hollinger’s 
large, low-grade prospects. 


British Columbia 


New orebodies are being opened 
Bralorne mine. One these, de- 
veloped the 8th level for more than 
300 ft., believed the downward 
continuation the Shaft vein. Another 
important development connection 
with the extension the vein the 
same level. The oreshoot this vein 
previously developed was about 100 ft. 
long; the drift, after passing through 
lean section, has opened another 
considerable length valuable ore. 
Both these veins have been exposed 
Pioneer mine has been carried down 
the horizon which the 4th level be- 
low the existing bottom lateral develop- 
ment the mine will run. These 
levels are being spaced 125-ft. inter- 
vals. No. level has been extended 


laterally over distance 2,700 
and some high-grade ore 
opened up. Considerable disappoint- 
ment has been experienced the result 
the developments that have been 
Crosscuts from the bottom the in- 
cline shaft, which were expected 
encounter high-grade ore indicated 
one pilot diamond-drill hole, failed 
show any orebody economic im- 
portance. With electric 
power available the Sheep Creek 
camp, new stage steady production 
from the several mines the area 
believed have been reached. The 
Kootenay Belle mine has shipped its last 
carload crude ore the smelter and 
planning commence milling opera- 
tions with its newly completed Hardinge 
Hadsel mill. The Reno mine said 
valued between $60,000 and $70,000 
per month. The Queen mine being 
operated Sheep Creek Gold Mines. 


Nova Scotia 


Nova Scotia, with more than 
hundred separate gold districts and 
more than $20,000,000 gold output 
her credit, has not yet developed one 
good-sized gold mine. Present ex- 
ploration being conducted substantial 
companies, whose interest 
stimulated the extensive nature 
the gold occurrences conjunction with 
the present price gold, promises 
establish some mines least moder- 
ate dimensions. Minerals, Ltd., sub- 
sidiary Consolidated Goldfields 
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South Africa; Consolidated Mining 
Smelting Company Canada; and 
Ventures, are all conducting 
search for large deposits ore, con- 
trast the small, high-grade veins 
formerly mined. Charles Baycroft, 
successful Ontario operator, has estab- 
lished widths milling grade 
ft. his Seal Harbour property, 
Goldboro. 


Ontario 


Ontario’s gold mines have produced 
1,521,684 valued $52,298,353, 
the first three quarters 1934, ad- 
vance per cent over the same 
period last year. The average yield per 
ton was $11.11. Ninety-six per cent 
the total comes from the Porcupine 
and Kirkland Lake camps, and most 
this from the “big 
McIntyre, Dome, Lake Shore, Wright- 
Hargreaves, and Teck-Hughes. Twenty- 
five mines contributed 
Almost equal additional number now 
have small mills newly production 
building. 


Quebec 


the Sullivan and Greene-Stabell 
mines, which are milling ore from com- 
paratively small and high-grade veins, 
vigorous search being made under- 
ground along the contact the diorite 
and the volcanics, where the Siscoe, 
close the west, has found such 
important vein system. 


Northwest erritories 


The season’s shipment pitchblende 
from the Eldorado mill, Great Bear 
Lake, totaling tons, has been received 
the refinery Port Hope, Ontario, 
which was enlarged during the past 
summer. 
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SUMMARY 


MONTHLY AND AVERAGE MONTHLY 


lead, and zinc consumers have 
not been sufficient volume 
bring about the improvement prices 
that producers had hoped would occur. 
Operators now appear content 
with maintaining the general price level 
over the remainder the year. 
Shipments major non-ferrous met- 
als over the first nine months the 
current year, tons, were follows: 


States Deliveries—, 


Copper Lead 
31,000 33,911 26,532 
February .... 37,000 25,778 32,361 
42,350 30,365 32,753 
3,400 30,673 31,948 
47,700 29,316 35,635 
46,400 28,276 30,186 
29,800 29,479 26,950 
30,600 33,606 21,659 
September ... 22,600 36,018 21,990 


With severe curtailment produc- 
tion, and consumer stocks partly frozen 
through the Code, surplus stocks re- 


fined copper the hands producers 
North and South America have been 
reduced from about 532,000 tons (Cop- 
per Institute figures) January, 1934, 
435,500 tons the end September. 
Refined lead stocks the United States 
increased from 203,061 tons the be- 
ginning the year 230,219 tons 
the end September. Stocks zinc— 
106,794 tons the end September— 
were virtually the same when the 
year opened. 

The domestic situation copper 
the end October was such that pri- 
mary producers decided continue the 
suspension sales allocated them for 
the month November. Domestic 
buying copper during October totaled 
about 15,500 tons. 

Foreign demands for 
creased. France and Japan were active 
buyers. Covering shorts London- 


and the lifting the hedges brought 
out general rise foreign prices 
the second half October. Foreign 
buying was stimulated, part, ru- 
mors meeting late this year 
consider regulating production. Stocks 
copper outside America increased 
more than 10,000 tons September. 
Consumers the United States pur- 
chased about 38,000 tons lead for ship- 
ment during October, which brought 
about moderate rise quotations. 


metal prices for October was 
against 70.46 September, 66.75 
October, 1933, and 48.75 October, 
1932, The rise last month was brought 
about chiefly the advance silver, 
the market responding the firm stand 
taken the Treasury carrying out 
the nationalization program. 


United States Market 


Copper——. Straits Tin 
Export 


New York New York 


St. Louis St. Louis 


Silver, Gold, and Sterling Exchange 
New York and London 


Oct. (a) Exchan 
e— -—— Silver. 
month 8.775 6.315 50.951 3.654 3.504 3.832 4.98125 4.98625 52.7500 23.3750 139s 35.00 
Averages for Week Av. 
8.775 6.175 50.954 3.667 3.804 Calendar week averages: New York Silver Oct. 6th, 50.063; 13th, 
8.775 6.550 3.700 3.550 3.842 51.900; 20th, 54.167; 27th 53.042. 


(a) Quotation issued the Code Authority for 
offered for sale the domestic market pur- 
suant the provisions the 

(b) Net prices refineries the Atlantic sea- 
board, being Code Authority prices, less delivery 
and interest charges 0.225c. per lb. which the 
average differential for delivery New England. 

Export quotations for copper are net prices 
refineries the Atlantic seaboard and include sales 
domestic copper the foreign market. The 
Hamburg, Havre, and Liverpool basis com- 
mands premium 0.300c. per pound above our 
refinery quotation. 
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Excepting copper, the above quota- 
tions are our appraisal the major United States 
markets, based sales reported producers and 
agencies. All prices are cents per pound. 

Copper, lead and zinc quotations are based 
sales for both prompt and future deliveries; tin 
quotations are for prompt delivery only. 

Quotations for are for the ordinary forms 
wirebars and ingot bars 

Quotations for zinc are for ordinary Prime Western 
brands. New York quoted 0.35c. per 
pound above Louis, this being the freight er- 
ential. Contract prices for High-Grade zinc de- 


livered the East and Middle West nearly all 
instances command premium lc. per pound over 
the current market for Prime Western but not less 
than the M.J average for Prime Western for 
the previous month. 

Quotations for lead reflect prices obtained for 
common lead, and not include grades which 
premium asked. 

(d) Silver other than newly mined 
Under Executive order issued Dec. 31, 1933, the 
Government price newly mined domestic 
silver was established 644c. per troy ounce. 

(e) gold price. 
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THE MARKETS 


London Market 


Oct. Spot Mo. (Bid) Spot Mo. Spot Mo. Spot Mo. 
27.0000 30.0000 231.7500 10.3750 12. 1875 12.5000 
26.8125 30.0000 5000 10. 2500 10.5625 11.9375 
26.3125 26.6250 231. 2500 10.1250 10.4375 11.8125 12.0625 
25.6875 25.9375 28.5000 230.0000 228.5000 10.0000 10.3125 11.7500 12.0000 
25.9375 26.1875 230. 10.3125 10.6250 12.0000 12.1875 
25.6250 28. 2500 230. 2500 228.6250 10. 1875 10. 5000 11.7500 11.9375 
25.9375 26. 2500 28.7500 230.7500 228.6250 10. 2500 10.5625 11.9375 12.1259 
26.5000 26.8125 29.0000 231.8750 229.6250 10.6875 12.3750 
26.0000 231.0000 229.0000 10. 2500 10. 4375 12.0000 12.1875 
26.0000 26.3125 28.5000 231.0000 229.2500 10.1875 12.0000 
26.0625 26.3750 230.6250 10.1250 10.3750 12.0000 12.1875 
26.5625 26.8750 29.9000 230.8750 229. 2500 10.1250 12.1875 
27.4375 30.0000 230.8750 229.0000 10.5000 12. 2500 
27.8750 28.1250 230.3750 10.6250 10.6875 12.7500 12.7500 
27.8750 30.5000 229.6250 228.5000 10.6250 10.6250 12.8125 12.8125 
28.5000 31.2500 229.7500 228.5000 10.8750 10.8750 13.0000 13.0000 
28.9375 32.0000 229.5000 10.8750 10.8750 12.8125 12.8125 
28.5625 31.2500 229.5000 228.5000 10.8125 10.8125 12.8125 12.8125 
27.9375 30.5000 229.3750 5000 10.6875 10.6875 12.6875 12.6875 

Current Prices—Miscellaneous Metals, Ores, and Non-Metallic Minerals 
Quotations cover wholesale lots, prompt shipment, f.o.b. New York, Non-Metallic Minerals 
unless otherwise stated. 
Asbestos, f.o.b. mines, ton: 
(Nov. 1934) Canadian (Quebec) 

Silicon, minimum per cent, 16. Domestic, abrasive, 78@84 $12.50@$15.00 

Zirconium, commercially $7.00 South Carolina and Georgia, $5.00@ $6.50 

bulk, ton: 
Metallic Ores Potash feldspar, $17.00 

Chrome Ore, per Fluorspar, mines, bulk, Kentucky and 

Iron Ore, Lake Superior, long ton: Illinois 85-5 per cent, movement, @$16.00 

Lead (Galena) per cent, Joplin, Mo., $33. 50@$36. Mica, per lb., North Carolina, No. and quality: 

Manganese Ore, long ton unit: 1 }x2in 15@30c 

Zinc Ore, Prime, per cent concentrate, Joplin, Mo.; per ton. $26.00 $18.00@...... 

Metallic Compounds New Jersey, mineral pulp....... $8. 10.00 

Alloys Iron and Steel 
Beryllium-Copper, Master alloy, 3.5 per cent Be, per Pig Iron, Valley furnaces, gross ton: 
Ferrochrome, per cent chromium, 4@6 per cent $18.00 

Ferromanganese, per cent, gross ton............ $85.00 Steel, base prices, Pittsburgh: 
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MONTHLY AND YEARLY AVERAGE PRICES 


Silver and Sterling Exchange 


1933 1934 1933 1934 1933 1934 
February.... 26.074 16.885 342.114 
May........ 34.072 19.046 19.276 393.106 510.510 


September... 38.440 18.272 21.888 
November... 42.974 18. 428 
December... 43.550 18.674 
18.144 421.530 


New York quotations for silver not eligible for sale Government, cents 
per ounce troy, 999 fine. London, pence per ounce, sterling silver, 925 fine. 
Sterling exchange cents. 


Copper 
F.O.B. Refinery London 
Electrolytic (a) 
Export 
January...... 4.775 7.890 7.831 33.244 35.614 


February..... 4.775 7.777 7.844 
March....... 5.011 7.775 7.837 
June......... 7.773 8.594 7.705 
8.635 8.775 7.146 
August....... 8.768 8.775 6.885 
September.... 8.753 8.775 6.586 


28.179 32.497 
29.576 33.006 
34.071 32.662 
36.759 32.149 
36.071 28.358 
35.122 27.541 
33.656 26.753 


November.... 7.881 30. 588 
December.... 7.885 31.306 34.329 
32.524 36.359 


New York quotations, cents per pound. London, pounds sterling per long ton. 
(a) Bid quotation. 


Lead 


1933 1934 1933 1934 1933 1933 1934 1934 


Spot Spot Mos. 
January.... 3.000 4.000 2.875 3.900 10.458 10.833 11.304 11.517 
February... 3.000 4.000 2.875 3.900 10.431 10.719 11.634 11.913 
March..... 3.146 4.000 3.021 3.900 10.609 10.821 11.545 11.842 
April...... 3.260 4.179 3.135 4.042 10.872 11.122 11.500 11.794 
May....... 3.654 4.140 3.525 3.990 12.095 12.372 
4.173 3.975 4.023 3.825 13.571 11.054 11.253 
July....... 4.452 3.772 4.303 13.613 
4.500 3.747 4.350 3.597 12.182 11.028 
September. 4.500 3.685 4.350 3.535 11.932 12.229 10.388 10.613 
October..... 4.313 3.654 4.176 3.504 12.102 10.359 10.554 
4.288 4.146 11.778 
December.. 4.141 4.042 


3.735 11.670 11.940 
New York and St. Louis quotations, cents per pound. London. pounds sterling 
per long ton. 


Tin 
York——. 
1933 1934 1933 1934 
51.891 145.708 226. 631 
51.668 148.544 226.731 
55.622 157.944 239.181 
53.541 186. 207 234.239 
46. 356 51.930 216.673 230. 381 
August....... 44.794 51.953 215.210 228.114 
46.665 51.503 216. 893 229. 888 
226.722 
39.110 194.510 


New York cents per pound. London, pounds sterling per long ton. 
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Zinc 
London 
1933 1934 1933 1933 1934 1934 
Spot Mos. Spot Mos. 
January..... 3.018 4.271 14. 381 14,595 943 
February.... 2.666 4.384 14.844 15.125 
March...... 2.987 4.368 14. 647 14.674 14.735 15.033 
4.346 15.505 15. 660 14.722 14.966 
4.240 16.988 16.774 14.241 14.467 
4.317 17.795 17.789 13. 466 13.693 
August...... 4.916 4.281 16, 869 17.031 13.682 13.756 
September... 4.699 4.049 16.810 17.042 12.644 12.847 
4.748 3.832 310 16.599 12.217 
November... 15.048 15.349 
December... 4.461 14.826 15.059 
15.825 


St. Louis quotations, cents per pound. London, pounds sterling per ton. 


Cadmium and Aluminum 


1933 1934 1933 1934 

January..... 55.000 55.000 23.300 
55.000 23. 300 23.300 
55.000 55.000 23. 300 
55.000 55.000 23. 300 
55.000 55.000 23. 300 
August...... 55.000 23.300 23.300 
55.000 55.000 23. 300 23.300 
55.00 23. 300 23.300 
55.000 
55.000 23.300 


Aluminum cents per pound, per cent grade. 
Cadmium, cents per pound. 


Antimony, Quicksilver, and Platinum 


Antimony (a) Quicksilver (b) Platinum (c) 


New York New York New York 
1933 1934 1933 1934 1933 1934 

eres 5.876 7.918 54.580 75.930 26. 800 38.000 
September..... 6.880 8.745 64.580 74.563 34.560 36.000 
October....... 66.500 74.000 36.000 35.038 
November..... 7.113 66.000 37.583 
7.250 66. 330 38.000 


(a) Antimony quotations cents per pound, for ordinary brands. Quick- 
silver dollars per flask (c) Platinum dollars per ounce troy. 


Pig Iron 
1933 1934 1933 1934 1933 1934 
January.... 14.50 14,00 17.00 17.50 
March..... 14.00 17.00 14.50 17.50 
18.48 14.00 17.48 17.98 
19.00 14,42 18.00 14.92 18.50 
19.00 15.00 18.00 18.50 
16.50 19.00 15.50 18.00 16.00 18.50 
August..... 17.00 19.00 16.00 18.00 16.50 18.50 
September 19.00 17.00 18.00 17.50 18.50 
October.... 18.00 19.00 17.00 18.00 17.50 
November. 18.00 17.00 17.50 
18.00 17.00 17.50 
Year..... 16.24 15.41 15.91 


Iron dollars F.o.b. Mahoning and Shenango Valley furnaces. 
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